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PROGRESS OF THE NEW YORK RAPID TRANSIT 
TUNNEL. 

Although several weeks have passed since the letting 
of the contract for the construction of the rapid transit 
tunnel in this city, it was only on Monday, May 14, that 
the actual excavation of the tunnel was commenced. 
If we bear in mind that this contract is by far the most 
costly of the kind that has ever been let to a single 
contractor, involving as it does the expenditure of 
$35,000,000, and that the whole twenty miles of the 
work had to be divided into sections, and a selection 
made of the most reliable and capable from scores of 
would-be sub-contractors, the present status of the 
work may be considered as satisfactory. 

At the present writing sub-contracts have been let 
for practically the whole of the road, the section be- 
tween Thirty-third and Eighty-fourth Streets being 
si ill under consideration. The first two contracts to 
be let covered the important preliminary work of 
lowering the Bleecker Street sewer and diverting the 
great sewer at Canal Street, which is being prosecuted 
as rapidly as the necessities of street traffic will allow. 
At Bleecker Street the sewer is to be lowered some 
twenty feet to clear the floor of the tunnel, while at 
Canal Street it will be necessary to build practically a 
new sewer. Here the present flow is toward the Hud- 
son River, but as soon as the new work is completed, 
the sewage will be discharged easterly into the East 
River. 

Although the formal inauguration of -work took, 
place on March 24, in front of the City Hall, when the 
first spadeful of earth was turned by the present 
Mayor, there will be no actual excavation at the site 
marked by the commemoration tablet. The spot 
chosen for the function of May 14 was at One Hundred 
and Fifty-sixth Street, where the first actual digging of 
the tunnel is taking place. This particular section, 
which extends from One Hundred and Fifty-fifth to 
One Hundred and Sixty-second Street, will be exca- 
vated by what is known as the "cut and cover" 
method ; that is to say, an open cut will be made, in 
which the steel-and-concrete floor, sides, and roof of 
the tunnel proper will be built, the material being 
subsequently filled in and the roadway restored to its 
former condition. The greater part of the excavated 
road will be built on this system, there being only 
about three and a half miles of straight rock tunneling. 

The location of the road with regard to the surface 
and the nature of the material encountered is such 
that, contrary to the popular expectation, there will be 
no use made of the shield which has figured so largely 
in the Thames tunnel and the various London under- 
ground railways. These roads are being constructed 
at a considerable depth below street grade, and largely 
in a bed of clay which lends itself admirably to the use 
of the shield. In the New York subway, on the other 
hand, wherever the road lies too deep for cut and 
cover work, the material is chiefly solid rock and the 
use of the shield is not necessary. Even where the 
east side branch of the road passes beneath the Har- 
lem River, it is estimated that it will be more economi- 
cal to construct the tunnel by sinking caissons — the 
short distance, about 400 feet, beneath the river, not 
warranting the expense of sinking and driving a costly 
shield. 

The methods of construction used on the successive 
sections of the tunnel will be as follows : Cut and 
cover from the present terminus at City Hall Park to 
Thirty-third Street ; tunnel from Thirty-third to Forty- 
first Street ; cut and cover from Forty-first to One 
Hundred and Fiftieth Street, except the viaduct over 
Manhattanville and a short length of tunnel at One 
Hundred and Twentieth Street ; tunnel from One Hun- 
dred and Fiftieth to One Hundred and Fifty-fifth 
Street ; cut and cover to One Hundred and Sixty- 
second Street, and tunnel to Fort George at about 
One Hundred and Ninety-fifth Street. On the east 
side branch there will be tunnel construction from 
One Hundred and Fourth to One Hundred and Tenth 
Street ; cut and cover to a point across the Harlem 
River at Gir&rd Avenue; tunnel to Third Avenue; 
ami elevated structure from Third Avenue to Bronx 
Park. 
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It is very gratifying to note the unanimous favor 
with which the proposal to extend the tunnel to South 
Ferry and beneath the East River to Brooklyn has 
been received. The necessary surveys for the extension 
to the ferry were made some years ago, and the sur- 
veys for the tunnel beneath the river are now under 
way. 

From this brief survey of the situation, it is evident 
that before the next century is five years old, New 
York will be possessed of a completely new system of 
transit, which in location, capacity and speed will be 
unsurpassed in any city of the world. With its easy 
accessibility, ample ventilation, and the thoroughly 
up-to-date electrical equipment that, will be put in, we 
are sanguine that it will meet all the high expectations 
towhicn it has given rise in the people of this city. 
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SOME NEEDS OF MODERN CHEMISTRY. 

Our modem system of mechanics begins practically 
with the invention of means for measuring force and 
for calculating its effect upon matter. Mechanics has 
not alone profited by the labors of Helmholtz and 
Maxwell, Robert Mayer and Joule; the achievements of 
these physicists were also the means of elevating chem- 
istry to the rank of an exact, science. Chemists were 
compelled to retrace their steps, to re-explore fields 
which they thought had been thoroughly investigated, 
and to study old processes in the light of the new dis- 
coveries. The laboratory investigator was no longer 
content to measure only the matter at his disposal ; he 
found it necessary to know how great was the force 
released or rendered latent by chemical processes. 
Thus it was that thermochemistry originated ; and 
thus the prophecy made by Richter one hundred years 
ago, that chemistry was but "'a branch of applied 
mathematics" was fulfilled. The gap that once sepa- 
rated physics from chemistry is now bridged. Our 
study of the phenomena of dissociation and of dissolu- 
tion, carries us directly into the province of molecular 
physics. ",j. 

But great as the strides have been which chemistry . 
has made within the last half century, there still re- 
mains many a weary path to be pursued. Although 
physicists have done much to clarify the chemist's con- 
ception of mutter and force, they have not told him 
all. 

Those seventy elements which are daily used in the 
laboratory, surely they are but the variant forms of a 
single matter. We have but one force ; and why 
should there be seventy matters? That wonderful 
periodical law, with its puzzling numbers, seems to 
contain within it the means of discovering the primeval 
matter for which chemists have long been seeking. 
The old alchemist with his theory of the transmuta- 
tion of elements again lives ; but he is now a chemical 
physicist, who endeavors not to convert a base metal 
into gqld,_but to prove the existence of one form of 
matter. 

The mysteries of chemical energy are also still to be 
un fathomed. The forces which we have learned to 
'^Sfeserve and to measure are phenomena of a secondary 
nature. The chemical energy whose transformations 
give rise to these forces is still a puzzle to chemists. 
Instruments of measurement can reveal only the sum 
total of this energy, but not the nature of the intra- 
molecular, changes which occur. For this' reason we - 
have no clear conception or numerical expression for 
the relation of chemical energy to other 'forces; in 
other words, we have no chemical equivalent of work. 
We know that chemical energy is converted not ouly 
into heat, but also into light and electricity. That a 
chemical work can be directly transformed into motion 
seems also probable. 

It cannot be for a moment doubted that the prob- 
lem of chemical energy and matter will eventually be 
solved. When adequate laws shall have been formu- 
lated by the twentieth century investigator, we may 
possibly speak of a "mechanical" or " kinetic" chem- 
istry, which will be added to the list of exact sciences. 



TWO IMPOSSIBLE BILLS. 

There is a certain sense in which it is true that none 
of the bills presented for the consideration of Congress 
are so dangerous as those that are obviously impossible 
and sill} - . A vicious bill, or one that carries its con- 
demnation visibly written across its face, if it possesses 
but one favorable feature, is likely to receive sufficient 
debate to insure its defeat; but there is always a dan- 
ger of the absolutely rfdiculous measure slipping 
through Congress because of the very contempt and 
neglect with which it is received. 

In the latter class belongs Representative Chanler's 
bill to grant an extension of seven years to a patent 
for insulating submarine cables, which was originally 
granted on the twenty-first of May, eighteen hundred 
and sixty-seven to one George B. Simpson, and, there- 
fore, has now been an expired patent for over sixteen 
years. 

Under the law which was in force until the year 1861. 
all patents expired at the end of fourteen years, with 
the privilege of renewal for seven years if the patentee 
could show that the difficulties, delays and costs of 
developing his patent had been so great as to pre- 



vent him from realizing within the fourteen years a 
reasonable profit from his invention. Under the law 
which went into effect on March, 1861. the life of a 
patent was extended to seventeen years, that being 
considered an ample period of time to cover all possible 
delays in developing the patent, and allow of its subse- 
quent profitable operation. The Commissioner of 
Patents cannot grant an extension except under a 
special act of Congress, and it is understood that only 
on most exceptional grounds will a petition for exten- 
sion be entertained, the period of seventeen years 
being considered as a generous grant, and one that is 
just to the interests both of the inventor and the 
public. 

The patent under consideration claims "the com- 
bination of gutta-percha and metallic wire in such 
forms as to incase a wire or wires, or other conductors 
of electricity within the non-conducting substance of 
gutta-percha, making a submarine telegraph cable, 
etc.," and one asks with considerable astonishment on 
what grounds renewal should be asked for such a 
patent. It surely cannot be that seventeen years was 
too brief a time in which to put into practical com- 
mercial shape the simple device which forms the sub- 
ject of the claim, and as far as its commercial aspect is 
concerned,- the gutta-percha covered conductor is sug- 
gestive, in the period covered by the patent, rather of 
ample profits than of the struggling and poverty- 
stricken inventor. The only suggestion of a motive 
for the preferring of this extraordinary request is found 
in the last provision of the bill, ' ' that the benefits ac- 
cruing from the use of said patent shall inure solely to 
the heirs of the widow." Possibly there is a motive of 
philanthropy behind this measure ; but in any case we 
are certain that Congress will require something 
stronger than sentimental reasons before renewing a 
patent on a gutta-percha covered conductor. 

The zeal of Representative Chanler for his constit- 
uents is quite eclipsed by that of Representative Un- 
derbill, who has introduced a bill for the extension for 
seven years of a patent that has yet three years to run. 
The patent is for an improvement in analytical balances. 
It would be. interesting to know what are the special 
conditions which enable Representative Underbill to 
determine, three years before a patent has expired, 
that its owner is entitled to seven more years ojf protec- 
tion than are granted to the thousands of contem- 
porary applicants at the patent office. 



THE POSTAL SERVICE IN THE TIME OF QUEEN 
ANNE. 

The postal service in England in the time of Queen 
Anne was not as rudimentary as might be supposed. 
There were six great offices in London for taking in 
letters, and there were 600 smaller ones in different 
parts of London for the convenience of correspondents. 
The penny post was started in 1683iby an upholsterer 
named Murray. The serviee.seems to have been an ex- 
cellent one, and even bundles weighing a pound could 
be sent, provided that the bundle was not worth 
more than ten shillings. 

Articles'of value could be sent if an account of them 
was given at the office. In 1711 an act was passed 
abolishing the penny post. They were taxed with the 
rates and stamped with the mark of the general post 
office and the rate was 1 shilling per ounce for parcels. 
Letters could be carried 80 miles for two pence ; letters 
more than 80 miles, three pence and six pence. A letter 
to Dublin cost six pence single, and double letters one 
shilling, and one shilling and six pence an ounce. For- 
eign postage was not very expensive. In 1705, for in- 
stance, a letter of a single sheet could be carried to the 
West Indies for one shilling and three pence, and in 
1708 Mr. Povey established a foot post carrying letters 
in the London district only, for half a penny ; it was not 
long, however, before the postal authorities stopppii 
him. 



TEXTILE MANUFACTURING IN THE NEW SOUTH. 

BY J. A. STEWART. 

The growth and development of the South in in- 
dustrial enterprise during the past decade has been 
phenomenal, aud its advancement in textile industries 
must be regarded as a natural and a national develop- 
ment. The South, it stands to reason, should be par- 
ticularly interested in everything pertaining to the 
growth of cotton and in cotton products. As the chief 
source of the world's supply of raw cotton, the southern 
section of the United States has held a unique and dis 
tinctive place. It looks now as if it would also earn pres- 
tige as a cotton manufacturing stronghold. Though the 
South built its first cotton mill about the same year 
in which Samuel Slater laid the foundations of New 
England's magnificent textile industry, no noticeable 
advance was made until recently. Now South Caro- 
lina ranks second only to Massachusetts in the num- 
ber of her spindles. North Carolina contains more 
factories than South Carolina, though her plants average 
smaller, and Georgia and Alabama are rapidly follow- 
ing the lead of the Carolinas. 

There are two chief advantages in the South for cot- 
ton manufacturing : Proximity to the sources of sup- 
ply of raw material aud an abundance of cheap labor. 
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The value of these requisites to successful industrial 
enterprise needs no exposition. In addition to these 
prime advantages, are claimed cheap mill sites, low 
taxes, cheap building material, cheap fuel, a low rate 
of living expenses, and present freedom from labor 
agitation. 

It is the tardy, but now general, recognition of these 
economic advantages which has brought about the 
present general awakening of industrial movements in 
the South. The growth has largely taken place within 
the past five \*ears. In textile manufacturing, as has 
been indicated, the gain is prodigious. While there 
were 7,160.000 spindles in Massachusetts at the begin- 
ing of 1895, there was no State south of Mason and 
Dixon's line with 1,000,000. In 1898 both of the Caro- 
linas had over one million apiece, with Georgia close 
behind. From 1896 to 1898 the number of spindles in 
Massachusetts had increased only 1££ per cent.; but 
Sou th Carolina had made a gain of 26 per cent. In Ala- 
bama the increase in the number of spindles for the 
same time was 36 percent. ; Kentucky, 17-35 percent.; 
Arkansas, '16*43 per cent.; and North Carolina, 13*12 
per cent. The increase in both the Carolinas for the 
decade ending 1896 was over 300 per cent. During the 
current year mills are being rapidly erected and the 
development continues on a colossal scale. It is esti- 
mated that the increase in the price of raw cotton to 
nearly 10 cents a pound had added almost $200,000,000 
to 1 he available wealth of the Southern people in a sin- 
gle season. It is evident that this accretion of wealth 
demands investment. The Southern capitalists are 
putting their money into new factories as the best pos- 
sible outlet for surplus capital. It has been stated that 
every Southern cotton mill is making over 15 per cent, 
on its capital. In many cases, it is declared, the profits 
for 1899 ran up to 75 per cent., and there is a certainty 
that this prosperity will be exceeded during the present 
5"ear. 

Perhaps in no section has the Southern movement 
been viewed with livelier interest than in New Eng- 
land, the citadel of the cotton industry. In the large 
cotton centers of Massachusetts and Maine, the manu- 
facturers have claimed that a reduction in wages was 
necessary to enable them to make goods in competition 
with the low wages and long hours in the South. In 
New England nearly uniform laws respecting hours of- 
labor and employment of children make the condi- 
tions more equal in the competition of these States. 

However, although a healthful competition may 
arise, no serious antagonism is anticipated between the 
industrial interests of the North and South. The out- 
come will undoubtedly simply be that the entrance of 
the South into the arena of cotton manufacturing will 
bring about a readjustment of producing centers. It 
is aptly pointed out that as our textile manufacturing 
grows, it is fast becoming separated into distinct 
classes, each class starting about some special place. 
Thus Fall River leads in the manufacture of prints. 
Providence is the center of the worsted industry. New 
Bedford sets the standard in finer white cottons, and 
Lowell in coarser goods. New England as a whole is 
coining year by year to finer counts. As long as no 
other part of the United States was engaged in manu- 
facturing coarser goods, New England retained her 
grasp in that field, leaving the finer makes to foreign 
looms. But each year sees a finer product from New 
England looms. Climatic advantages over the South 
in the way of the essential degree of humidity will 
always be in favor of New England. This fact seems 
to relegate to the South the coarser products, for 
which humidity is not so necessary. The rapid per- 
fecting of humidifying apparatus, however, is minimiz- 
ing to some extent the climatic disadvantage of the 
South. 

The commercial interests of the North and the South 
are too interrelated to become antagonistic. The 
Southern mills are wisely welcomed by the broad 
minded New England manufacturers as notable addi- 
tions to American industries. The Southern move- 
ment is providing a direct stimulus to national pro- 
duction. It is working primarly as a lever in educa- 
tional progress in promoting schools for training tex- 
tile workers and skilled craftsmen and designers to 
produce the finer and more valuable products which 
will in the future more and more constitute the out- 
put of Northern looms. 

If no other proof were at hand to show the advance 
of cotton manufactures there, the consumption of cot- 
ton in the Southern States would reveal the fact. In 
1891-2, 686,080 bales of cotton were used in Southern 
mills. In 1894-5 this amount had increased to 862,838 
bales. In 1898-9 to 1,413,923 bales. North and South 
Carolina are now using 50 per cent, of their cotton 
product. The 75,000 spindles in operation at Colum- 
bus, Ga., have just been increased to 100.000 and the 
30,000 bales of cotton required to 60,000 bales. Local 
mill men are thus displacing the dealers, and what has 
been successfully accomplished in the Carolinas is 
rapidly becoming a fact in Georgia as well. With the 
growth of manufacturing and consequent increase in 
the consumption of raw material will come the demand 
for greater production of cotton. It is well held that 
the South could produce two bales of cotton for every 
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one now marketed. The real relief to the over-supply 
of cotton products would, of course, come from the 
opening of foreign markets. Commercial expansion is 
in the air. Our export trade already shows the trend 
in this direction. The increase of manufactures is 
fifty million dollars greater for 1899 than the amount 
for the corresponding months in 1898. 

Attention is called to the fact by a recent writer that 
only one- third of the cotton grown in the United States 
(which in 1898 reached 10,000.000 bales), has hitherto 
been used in this country. The other two-thirds has 
been shipped to England, Germany, France, Russia, 
India, Japan and other countries. We have been ship- 
ping three billion pounds of raw cotton at from 5 to 7 
cents a pound when we might have exported manu- 
factured products worth 15 to 25 cents a pound. The 
British exports of cotton goods in 1896, aggregated 
5.218,248.600 yards in a year. American exports were 
only 281,211,521 yards. The qBWry' naturally is sug- 
gested, "Why may we not hope to manufacture our 
entire cotton product and export only manufactured 
product?" 

It is evident to the thoughtful onlooker that the 
rapid development of textile manufacturing in the 
South does not necessarily involve its decrease in New 
England or in Great Britain. The ever-growing de- 
mands of the world furnish new industrial marts to 
conquer. And industrial progress in the South can 
only be regarded with satisfaction in view of the 
emancipation it is calculated to bring to that section 
through the nobility of well-requited labor. 



THE HEAVENS IN JUNE. 

BY HENRY NORRIS RUSSELL, A.M. 

June, as well as May, is favored with an eclipse visi- 
ble in America, but it is one of far less importance than 
its predecessor. While on May 28 the moon interposed 
itself exactly between the earth and the sun, on June 
12 the earth is so far out of the direct line joining the 
sun and moon that only T ^ of the moon's diameter 
falls within the shadow. Since, however, the earth 
hides most of the sun from parts of the moon near the 
shadow's edge, the darkening of the moon's southern 
limb by the penumbra will be easily seen, though it 
will require instrumental means to detect the tiny 
notch in the limb, due to the true shadow. 
The circumstances of the eclipse are : 
Moon enters penumbra Jane 12, 8:15 P. M. Eastern standard time. 
Moon enters shadow " "10:34 P.M. " " " 

Moon leaves shadow ■' "10:8LP. M. " " " 

Moon leaves penumbra June 13, 12:17 A. M. " " *' 

The earlier part of the eclipse is therefore visible 
only in the East, as in the West the moon has not risen. 

THE HEAVENS. 

The Milky Way, inconspicuous for the last few 
months, has returned to the eastern sky by the middle 
of June. Along its course lie several of the most easily 
recognized of the stars and constellations in sight — the 
irregular W of Cassiopeia in the north, the cross of 
Cygnus in the northeast, Altair, marked by a smaller 
star on each side, in the east, and Scorpio in the south, 
identified by the fiery Antares, and the long curved 
stream of stars sweeping southward and forming the 
tail of the monster. West of the Galaxy, near Cygnus, 
is the brilliant Vega, and about as far from the zenith 
on the opposite side shines Arcturus. Ursa Major, Leo 
and Virgo are the most conspicuous ornaments of the 
western sky. 

Vega, Arcturus and Antares offer a striking contrast 
in color, the first being white with a strong tinge of 
blue, the second yellow and the third red. This dif- 
ference, beautiful as it is to the eye, becomes far more 
impressive to the mind when we know that these three 
stars are good examples of the three classes into which 
the spectroscope divides the vast majority of all stars 
observed, and that there is good reason to believe that 
they represent three different degrees of stellar tem- 
perature — the white stars, as might be expected, being 
hottest, the yellow intermediate, and the red coolest. 
So these three stars present to us at a glance types of 
three stages in the life history of a sun — displaying at 
one time conditions separted by countless ages in the 
gradual cooling down (or perhaps warming* up) of a 
single star. 

THB rLANETS. 

Mercury is evening star throughout. June, but is too 
near the sun to be seen in the early part of the month. 
It travels rapidly eastward among the stars, passing 
from Taurus through Gemini into Cancer, and at the 
end of the month is easily visible in the evening twi- 
light, setting about an hour and three-quarters after 
sunset. 

Venus is also an evening star in Gemini, approach- 
ing the sun all through the month, and losing bright- 
ness as its crescent becomes narrower, in spite of its 
steady approach toward the earth. On the 21st it is 
in conjunction with Mercury, being a little over 2° dis- 
tant, and affording a particularly good opportunity 
for those unfamiliar with the latter planet to recognize 
it. By the end of the mouth Venus sets less than an 
hour later than the sun, and is no longer conspicuous. 

Mars is morning star in Aries and Taurus, rising 



323 

about two hours earlier than the sun, but is still faint 
and distant. 

Jupiter has just passed opposition and is by far the 
most conspicuous object in the Southern sky. His 
satellites are easily seen with a field-glass, especially if 
its power has been doubled by placing both the con- 
cave eye-lenses in the same tube, (which must usually 
be lengthened with cardboard to allow for the change 
of focus). With such an arrangement the crescent 
form of Venus, the disk and satellites of Jupiter, ami 
the elliptical outline of the ring of Saturn may all be 
seen, as well as the larger craters of the moon. 

The study of the motions of Jupiter's satellites from 
night to night is interesting. The two inner ones 
move so fast that it is difficult to identify them without 
reference to the figures given in the Nautical Almanac. 
The third satellite which is the brightest of the four, 
will be east of the planet on the 2d, 9th, 16th and 23d and 
west on the 5th, 13th, 20~th and 27th. The fourth and 
most distant reaches its eastern elongation on the 3d 
and 20th and its western on the 12th and 28th. 

Saturn is in Sagittarius, rising about 9 P.M., on the 
1st and 7 P.M. on the 30th. It is in opposition on the 
23d, and the northern side of its rings is seen at as 
favorable an angle as possible, but it is so far south 
that the time during which it is far enough above the 
horizon to be observed is shorter than usual. 

Uranus is in Scorpio, about 4">^° north and 2%° east 
of Antares, and is barely visible to the unaided eye. 
Neptune is in Taurus. It is in conjunction with the sun 
on the 17th and is too close to it throughout the month 
to be seen. 

THB MOON. 

First quarter occurs on the night of the 4th, full 
moon at the time of the eclipse on the 12th, last quarter 
on the evening of the 19th, and new moon on that of 
the 26th. 

The moon is farthest from the earth on the afternoon 
of the 5th, and nearest on the evening of the 18th. It 
is in conjunction with Jupiter on the afternoon of the 
11th, with Uranus the same night, with Saturn on 
the afternoon of the 13th, when an occultation is visi- 
ble in Europe, with Mars on the morning of the 24th, 
with Neptune on that of the 26th, and with Venus and 
Mercury early on the mornings of the 28th and 29th 
respectively. 

Comment on the results of observation of the total 
eclipse is necessarily delayed till next month. 

Princeton University Observatory, May 16, 1900. 



THE EMIGRATION TO CAFE NOME. 

An attempt has been made by the transportation 
companies interested in Alaska, and particularly in 
Cape Nome travel, to approximate the probable emi- 
gration to the latter port for the coming season, and the 
conclusion is that the- estimates of 30,000 or 50.000 per- 
sons made by sanguine observers will hardly be 
reached. There are, at this time, fifty-eight steamers 
of all classes charted for Cape Nome, to sail before June 
1. The capacity of all these vessels is not beyond 15,- 
000 travelers, and probably, not more than 13,000 will 
take passage on the first trip. 

As far as learned, every steamer has been sold up; 
but, as is always the case, many persons will defer the 
trip and await further advices before making the un- 
certain venture. 

It is estimated that 5,000 tickets have been sold from 
San Francisco and 8,500 from ports of Oregon and 
Washington. If all of these are used, the full capac- 
ity of all vessels now chartered will be appropriated. 

Estimating at 2,000 the number of people who 
wintered at Cape Nome, and the same number com- 
ing from other Alaskan points added to the 15,000 esti- 
mated to arrive from the States, would give 19,000 as 
the number likely to be found on the peninsula by 
July 1,1900. 

The early arrivals are likely to experience great 
hardship in landing. In 1899 the ice disappeared on 
June 21st. How those who arrive about the 1st of 
June are to land is a problem of infinite difficulty. 
The steamers will delay not a moment, and landing 
over the ice will be accompanied by great exposure and 
many uncertainties. The fatality is likely to be great. 

The subsequent voyages will be eminently easy. 
The crowd is out of the way and the difficulties of land- 
ing will all disappear. 

« m » 

Sir William H. Bailey, of Sale Hall (England), has 
presented a meteorological clock tD the ne w Sale Park. 
This unique gift will indicate the time on a large dial, 
while at the same time the mechanism of the clock will 
actuate a drum, upon which there will be recorded 
the fluctuations of the barometer, the direction of the 
wind, the rainfall, and variations of temperature. The 
diagrams will constitute weekly records. The clock is 
a great improvement upon any existing time piece of 
its character. It is to be erected in the Joule Memorial 
Tower, which has been erected to commemorate the 
fact that Dr. Joule, who discovered the mechanical 
equivalent of heat, and who was also one of the great- 
est investigators of the age in physical science, resided 
for several vears in Sale. 
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A SHALL AUTOMATIC ZLECTBIC AIR-PUMP. 

A very simple and effective electric air-pump for pur- 
poses requiring only small pressures, has recently been 
introduced by the Auto-Electric Air-Pump Company, 
of 38 Cortlandt Street, Manhattan, New York city, 
which pump is noteworthy for the ingenious mechan- 
ism employed in automatically breaking the circuit 
when the pressure becomes excessive. 

Air is forced into a supply-tank by means of an air 
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compressing cylinder 3 inches in diameter with a stroke 
of 3 inches, the piston-rod being provided with a slot 
which receives a pin projecting from a gear wheel, 
driven by a pinion on the shaft of the motor. The 
piston is reciprocated as the gear-wheel is turned. The 
current used is derived from an ordinary 110- volt elec- 
tric light circuit. The motor is of one-sixth horse-pow- 
er and requires slightly less than one ampere. 

The automatic regulation device consists of a small 
branch-pipe connected with the air-supply tank and 
provided with a spring-pressed piston or plunger, the 
rod of which is designed to operate a heavy tumbler. 
In its normal position the tumbler serves to depress a 
pivoted lever carrying at one end a carbon contact, 
which, when in engagement with a similar, lower, 
fixed, carbon contact, completes the circuit and causes 
the pump to force air into the tank. Should the 
pressure become excessive, the plunger is forced up- 
ward against the tension of its spring ; the plunger- 
rod gradually lifts the tumbler so that it falls back 
on the other, upturned end of the lever, thereby rais- 
ing the contact, breaking the circuit, and stopping the 
pump. When the pressure is reduced, the spring re- 
turns the plunger; the tumbler falls back to its ori- 
ginal position, thereby depressing the contact-end of 
the lever, completing the circuit, and starting the 
pump. A set screw is provided, whereby the tension 
of the spring can be so regulated that the circuit can 
be broken when any desired pressure is attained. 
Once started, the pump operates 
automatically, without requiring 
any attention whatever. 

The small size of the appara- 
tus — it occupies barely a cubic 
foot of space — naturally adapts 
it to a great number of uses. 
Physicians have very success- 
fully employed it in connection 
with atomizers. ( For airbrush 
artists and photo-engravers it is 
particularly serviceable ; for it 
gives a continuous pressure with- 
out exertion, leaving the hands 
and feet free. The operation of 
dentists' instruments, the pump- 
ing of ale or beer, the driving of 
clocks, the inflation of bicycle 
and automobile tires, and the 
provision of power for every 
kind of small motor, are pur- 
poses which it admirably serves. 
The cost of operation is small ; 
for the current used is about 
equal to that required by a 
sixteen candle-power incandes- 
cent lamp. 

•-♦-• 

THE reclaiming of unhealthy 
districts in Palestine is being 
attempted by the planting of 
immense eucalyptus groves ; in 
one place there are three-quar- 
ters of a million trees. 
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SHOULDERING CAB FOB LEVELING AND TBIMMING 
BOADBES. 

A large part of the labor of the section gangs which 
keep in order the 200,000 miles of track in this country 
is devoted to the work of leveling and trimming the 
roadbed and preserving the proper width, level and 
slope called for by the standard cross section of the 
road. Ordinarily this work is done by hand labor, and 
it requires a considerable amount of work and an ac- 
curate eye to preserve that evenness of cross section and 
level which are necessary if the track is to have a 
thoroughly finished and first-class appearance. 

By the courtesy of Mr. Frank Barr, the assistant gen- 
eral manager of the Boston and Maine Railroad, we 
are enabled to illustrate a machine which is designed 
for performing mechanically and cheaply the work 
which hitherto has been done by hand. 

It is known as a,,{padbed shouldering and leveling 
car. It was built at the Concord shops of the Boston 
and Maine Railroad, early last season, and has now 
been in very successful operation for over twelve 
months on the various lines of the company. 

The machine consists of a specially constructed flat 
car, of 70,000 pounds capacity, to the framing of which 
there are attached, one on either sid«, two massive ex- 
tensible wings, which may be folded back against the 
sides of the car, or thrown out to give a maximum 
reach of 12 feet beyond the outside of the rail. The 
wings, which are of very strong timber construction, 
carry a vertically adjustable cutter, with a steel knife 
attached at its lower edge. In one type of car, the 
cutter is raised and lowered by means of a 10-inch air 
cylinder, which is bolted to the framing of the wings; 
but in the car shown in our illustration, the same duty 
is performed by means of a rack and pinion, the rack 
being secured to tli j cutter and the shaft which carries 
the pinion being carried on the wing. In the former 
case, one man is sufficient to raise and lower both wings, 
while with the rack and pinion, two men are necessary 
for each wing. 

The operation of the car is very simple and is well 
illustrated in our engraving. The cutters are lowered 
to the proper level, with their cutting edges adjusted 
to the desired pitch of the embankment, and, as the 
machine is drawn forward by the locomotive, it forms a 
perfectly regular and even slope or shoulder on each side 
of the roadbed. : The car is used for a variety of pur- 
poses, among which may be mentioned the following: 

Leveling the sub-grade for a parallel track ; widen- 
out a fill, or grading for additional tracks, in which 
work, by extending the wings, gravel or other material 
can be leveled off to a width of 12 feet or more from the 
track, and to any desired depth not exceeding 18 inches. 
The car is also used for weeding and cutting ditches on 
either side of the roadbed. In doing its special work 
of shouldering, it is particularly effective, judged from 
the standpoint of appearance, as it leaves the shoulder 
with lines exactly parallel to the rail, whether it is 
working on a straight or on a curved track. As a re- 
sult, not only is a uniform cross section obtained but 
the drainage O' the track is greatly improved, and a 
large amount of •'shimming" is avoided during the 
winter months. 

As compared with hand labor,' the machine has 
proved to be extremely economical, and the saving in 
cost of labor being estimated at 85 per cent. As an in- 
stance it may be mentioned that a 30-mile section of 
the Boston and Maine Railroad was trimmed with the 
car in four-days; whereas the same work, if done in 
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the same time, would have required the employment of 
375 men. As it was, the working force required, ia 
addition to the locomotive, consisted of a train crew, 
a foreman, and four men. 



Alcobol Obtained from Wood Electrolytically. 

A new process has been devised in France by Magnier 
and Brangier for obtaining alcohol from wood by an 
electrolytic method. It is not, however, the methylic 
or wood alcohol which is obtained, but ethyl alcohol. 
The idea of the process is to transfer the cellulose 
of the wood into dextrine, glucose, and finally to 
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alcohol ; this is accomplished by electrolyzing under 
pressure the wood fiber, this having previously under- 
gone a suitable treatment. The wood is reduced to 
small fragments and. is digested for two hours at the 
boiling point in a vat' containing milk of lime, to which 
a certain proportion of chloride of lime is. added ; 
toward the end of the operation sulphuric acid is added 
in sufficient quantity to (jive a slightly acid reaction. 
The matter is transferred to another tank and heated 
to the boiling point with sulphuric and phosphoric 
acids in the proportion of two per cent ; after several 
minutes, when the attack is considered sufficient, the 
mixture is introduced into a closed vessel and treated 
at a temperature of 150° to 160° C. The transforma- 
tion of the cellulose into drextrine and finally to glu- 
cose takes place with great or less rapidity according 
to the temperature of the operation. The matter is 
then submitted to the action of an electric current, 
which renders the saccharine matters susceptible of 
fermentation under the action of appropriate ferments; 
it is then placed in fermenting vats, and a certain pro- 
portion of albuminoid substances added, and after the 
process is completed, the resulting alcohol is obtained 
by distillation. This method of operation is said to 
give very successful results, and different fibers, such 
as straw or vegetable stalks may be thus treated. 
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Tbe Dunes of Gascony. 
The dunes of Gascony are most remarkable. They 
rise, in one case, as high as 290 
feet and very frequently rise to 
130 feet over a belt of several 
miles wide and 150 miles long. 
Near the sea the ridges lie north 
and south, parallel with the 
shore. Further inland they 
trend east and west, parallel tr 
the prevailing winds. Fields 
"and forests were buried and the 
villages were overwhelmed by 
the advancing sand; mouths of 
streams were blocked and la- 
goons were pushed inland, in- 
vading and drowning fields and 
villages. Now, says Science, 
after many years of "experi- 
mental effort and nearly a cen- 
tury of systematic work, the 
advancing dunes have been ar- 
rested. A half artificial dune or 
dike runs along the beach with 
a very gentle slope to the sea. 
Here the wear of the winter 
storms must be repaired during 
the succeeding summer. Next 
follows a protection zone, 1,000 
to 5,000 feet wide, covered with 
stunted firs and bushes where the 
first strength of the sea wind is 
expected. Then comes the great 
artificial forest of firs and oaks, 
under whose cover the invasion 
of the dune has entirely ceased. 
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COUNT VON ZEPPELIN'S AIB8HIP. 
Moored in the Lake of Constance, near Manzell, is a 
huge bouse, 472 feet long, in which an airship is now 
nearing completion, which is the embodiment of the 
most daring and ambitious- plan ever conceived to 
solve the problem of aerial navigation. Within this 
floating workshop Count von Zeppelin has for months 
superintended the construction of his dirigible airship, 
by far the largest which has ever been built. 

Von Zeppelin's ship consists of a colossal aluminium 
frame, 416 feet in length, 38 feet in diameter, which, in 
cross-section, is a twenty-four sided polygon. The 
cross-sectional area of the balloon-body is only 1114-72 
square feet, and the entire air-resisting surface, pro- 
jected upon a vertical plane, has an area of 1188-87 
square feet. 

The frame is composed of aluminium trellis work, cov- 
ered with a fabric of which the upper surface is composed 
of pegamoid, and the under surface of silk. A netting 
of ramie fiber, which covers all the metal contruction, 
protects this double envelop from injury by the wire 
framework. The body of the balloon is divided into 
seventeen compartments, each of 
which is designed to contain a gas- 
bag. Of these compartments, fifteen 
are 26 feet long, and the remaining 
two 13 feet long. The gas-bags are 
likewise protected from injury by 
ramie netting. Above and below 
the front portion of the balloon 
body and at each side of the rear 
portion, rudders are located. The 
two four-bladed screw-propellers 
are mounted at each side of the 
balloon-body, at a height approxi- 
mately equal to that of the center 
of air resistance. Each propeller 
has a diameter of 3"77 feet, and a 
speed of 1,100 revolutions per 
minute. 

The merit of this compartment 
construction is evident enough. 
Although it increases the weight 
considerably, it tends to preserve 
longitudinal stability; for the shift- 
ing of the gas caused by oscillation 
of the longitudinal axis is confined 
to very small spaces and is, there- 
fore, rendered almost inappreciable. 
Six and one-half feet below, the 
balloon body, and rigidly connected 
therewith, is an aluminium plat- 
form or bridge, 301 "76 feet long, con- 
necting two aluminium cars, each 
containing a 16 horse power motor 
and a 23-778 gallon tank, holding 
sufficient benzine for a run of ten 
hours. Beneath the airship a rope 
is suspended (omitted in Fig. 2) 
upon which a sliding weight (220 
pounds) is carried, which can be adjusted to keep the 
ship in proper 1 ongitudinal trim. 

Comparing the ever-memorable airship of Renard 
and Krebs, which 

had a maximum 

cross sectional 
area of 595 225 
square feet, with 
von Zeppelin's 
balloon, we find 
that the cross sec- 
tional area of the 
latter is 1*95 times 
greater. The ex- 
periments of Re- 
nard - Krebs and 
of Tissandier 
proved that the 
actual velocities 
attained by air- 
ships were pro- 
portional to the 
cubic roots of 
their motive pow- 
ers, acting upon 
the same cross sec- 
tional area. For 
a cross -sectional 
area of 100 square 
meters, 29 H. P. of 
the total 32 will 
be available for 
von Zeppelin's 
balloon; in the 
airship of Renard 
and Krebs, 14 87 
H. P. were neces- 
sary for a speed 
of 6'5 meters per 
second. Hence 
the actual speed 
of Von Zeppelin's 
airship will be : 



V= 65 



= 813 m. (30-6336 ft.) per second. 



14-87 

In this calculation we have not considered factors in 
favor of Zeppelin's airship, such, for example, as the 
form and rigidity of the resisting surfaces, the lateral 
arrangement of the screws at about the height of the 
central point of resistance. 

The question naturally arises : How great must be 
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Fig. 1.— END VIEW. 




Fig. 3.— TESTING THE MOTORS OF VON ZEPPELIN'S AIRSHIP 



the power to drive a vessel with the 110*449 square 
meters (1188'87 square feet) maximum cross sectional 
area of von Zeppelin's airship t The most trustworthy 
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formula applicable to the problem is that of Ritter 
von Loess), which reads : 

8 
R = — F v* sin a. 

g 

In this equation R = resistance of the air to an in- 
clined surface ; g = acceleration of gravity (980'94 centi- 
meters per second) ; F = the area of the surface in 
square meters ; v = the relative velocity in meters per 
second of the resisting surface in air ; a = the inclina- 
tion of the surface to the horizontal. Roughly substi- 
tuting von Zeppelin's quantities in Von Loessl's for- 
mula, we obtain : R = T \ . 110 . 8* sin 30° = 352 kilo- 
grammes wind pressure. Hence we obtain for the energy 
necessary to drive the ship at an approximate speed of 8 
meters per second, 352 X 8 = 2816 kilogramme-meters 
= 20368-73 foot pounds, which divided by 550 gives 
approximately 37 horse power. 

In this computation the favorable form of the nose 
has not been considered. Since in the Renard-Krebs 
airship the calculated horse power was found to be 
considerably in excess of that actually required, von 
Zeppelin is justified in assuming 
that 32 horse power is amply suffi- 
cient for the purpose of propulsion. 
The weight of both motors is 
1,430 pounds ; the hourly consump- 
tion of fuel, about 26'4 pounds. 
Since the ballast of the airship will 
consist entirely of water, the cool- 
ing-water need not be added to 
the weight of the motors. The 
total weight of Von Zeppelin's mo- 
tors is therefore reduced to 45-54 
pounds per horse power hour. The 
driving shaft, as shown in Fig. 5, is 
geared to two diagonal shafts 
which drive the propellers. 

The balloon body of von Zeppe- 
lin's airship will contain 11,300 cubic 
meters (399059'5 cubic feet) of gas 
and will consequently have a lift- 
ing capacity of 10 tons. From cal- 
culations which have been made, 
the total weight, including the crew 
of five men, will probably be 10,000 
kilogrammes (9 tons), leaving 1 ton 
as a remainder. The actual figures 
can be given only after the ship has 
been tried. 

The motors, as shown in Fig. 3, 

were subjected to very severe tests 

on a boat 36 feet in length, 6J^ feet 

in beam. With the rearmost screw 

alone running at 1,100 revolutions, 

the boat was driven along at the 

rate of 6'8 miles per hour. With 

all three screws running, a speed 

of 9"3 miles was obtained. Each 

motor used 13-2 pounds of benzine 

per hour. And since each benzine tank will have a 

capacity of 132 pounds, the ship can sail for ten hours. 

At the previously mentioned speed of 8 - 12 meters per 

second, 288 kilo- 
meters or 179 miles 
will be the normal 
radius of the ship. 
But since the lift- 
i n g-capacity is 
such that 800 to 
1,000 additional 
pounds of benzine 
can be carried, 
the ship can 
readily journey 
from thirty to 
forty hours, so 
that its radius will 
be considerably 
increased. 

The airship is a 
balloon, with all 
the faults and all 
the merits of a 
balloon ; but it is 
also a flying ma- 
chine. The great- 
est difficulty in its 
navigation will be 
the preservation 
of its stability in 
the air, a task 
which requires a 
constant allow- 
ance for the losses 
in gas, shifting of 
the load, and 
effect of wind 
pressure. These 
are matters which 
are of the most 
vital importance 
to the aerial navi- 




Fig. 5— INTERIOR OF A CAB, SHOWING THE 
POWEB BENZINE MOTOB. 
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gator. The man who will guide von Zeppelin's airship 
will in a measure be the plaything of natural forces 
which at present lie without the province of human 
experience. He must be cautious ; for he must learn 
by actual practice what he does not already know. 

It is evident that the loss in gas for seventeen balloons 
will vary. So long as this loss is equal in both halves 
of the airship, or so long as this loss is compensated 
for by throwing out ballast or shifting the sliding 
weight, stability will be preserved. But it is clearly 
necessary that in each car a man should be posted 
whose duty it should be to maintain the stability of 
the vessel by jealously watching the gas-bags. The 
judicious use of a horizontal rudder would correct the 
errors due to the inability of the two men to work in 
unison. 

♦ < > i ♦ 
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Mechanical ingenuity superseded the wasteful agen- 
cies of the past and allowed the introduction of econom- 
ical methods of manufacture and an adaptation of 
scientific principles. For hand labor was substituted 
mechanical appliances realizing certain results and 
greater purity of the product. 

Borate of lime as mined at Calico is found in strata as 
well as in chambers sometimes as large as a house. 
The shafts are driven 600 feet below the surface, where 
the deposit is extracted in the same way as quartz. 

At Calico 2,000 tons a month are produced from the 
mines. Here it is loaded in cars, and by means of a 
branch railroad, eleven miles in length and owned by 
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household economy the advantages of borax as an ad. 
junct of the kitchen, laundry, nursery, or toilet, as a 
sanitary agent of value and even as a medicinal quan- 
tity, has been found of such positive value as to insure 
a constant and increasing element in the world's ne- 
cessities. 



BORAX-OLD 



OF 



AND NEW METHODS 
PRODUCTION. 

In the United States the annual consumption of 
borax is about 12,000 tons. Prior to 1864, consumers 
were dependent upon Europe for their supplies. In 
that year the deposits in California, which were dis- 
covered in 1856, yielded 24,304 pounds, which sold at 39 
cents a pound. With the increased production prices 
declined somewhat, so that in 1872, the year the Nevada 
deposits were discovered, prices had fallen to 32 cents. 
The production for that year was 280,000 pounds. 
In 1873 supplies from Nevada and from the new 
San Bernardino County deposits, recently discovered, 
brought production up to 2,000,000 pounds, causing 
prices to decline to 24£ cents. The succeeding year the 
production was doubled, with prices declining to 14£ 
cents. From that year to the present, production 
has steadily increased, with some interruptions, until 
the maximum of 1899 has been reached with prices 7 
cents a pound. The lowest price ever known was in 
1887, when borax sold at 5% cents. The Dingley 
tariff not only cut off foreign importation, but raised 
the price of the native product from one to one-half 
cents a pound. 

The high price prevailing in 1872 stimulated the 
search for new deposits, and, in that year, Teels borax 
marsh near Columbus, Nevada, together with Rhodes, 
Columbus, and Fish Lakes, all in the immediate neigh- 
borhood, were located and promptly developed. The 
supply was largely increased from these fields. In 1880 
the largest deposits of all were discovered in the lowest 
depression of Death Valley. The Amargosa borax de- 
posits, with the Monte Blanco borate mine of this sec- 
tion, are of enormous extent and fully capable of sup- 
plying the world for an indefinite time. These mines 
are located in a region the most forbidding, remote 
from tho railroad and offering almost unsurmountable 
difficulties in the reduction and marketing of their pro- 
duct, but their richness and extent, compared to all 
other fields , soon caused them to be regarded as the 
principal source of supply for the future production of 
borax in the United States. 

The early production of borax was by dissolving 
crude borate of lime and applying heat. 
The liquor was drawn off and the borax 
allowed to crystallize. Fuel was pro- 
cured from the pine forests of the neigh- 
boring mountains, and, to some extent, 
from the roots of the mesquite. 

From the borax marshes in Death Val- 
ley to the nearest railroad point was 165 
miles. Over this distance all supplies 
for the camp as well as the manufactur- 
ed borax had to be hauled. The wagons 
used for this purpose were the largest 
vehicles ever made and carried 20,000 
pounds, taking twenty-four horses to pull 
them. They traveled about 17 miles a 
day, and were compelled to carry a tender 
for water as well as feed for the stock. 
Springs of water were wide apart, and 
each journey was but a repetition of 
hardship and adventure. Many tragical 
tales are told of sanguinary fights be- 
tween teamsters and tramps of the road, 
of men dying from heat or becoming 
insane from thirst. This method of 
marketing the product was extremely ex- 
pensive, and the constant decline in 
prices that accompanied increased pro- 
duction would have stifled the industry, 
had not the discovery of vast deposits of borate of 
lime in the Calico Mountains, and only about eleven 
miles from the railroad, opened up a new and perma- 
nent supply and in quantity sufficient for whatever 
demand might be made upon it. 

Until the discovery of deposits of borate of lime in 
the Calico Mountains, borax had been a product of the 
marsh and of methods the simplest, admitting no im- 
provement in mechanical appliances. An entirely new 
era opened with the discovery of borate of lime in 
stratified rock formation. Thenceforward the indus- 
try was transformed into a proposition akin to that of 
quartz mining and allowing an abandonment of the 
necessarily rough methods of the marsh system of pro- 
d uction. 




GRINDING CRTTSE BORATE OF LIME. 

the company, it is hauled to Daggett and tnence finds 
its way to tidewater on San Francisco Bay. 

The great wagons of the desert are things of the 
past, and the saving of expense of the 160 miles haul- 
ing has preserved an important industry from suc- 
cumbing to the cheap labor of overcrowded Europe. 

The works employ from 400 to 1,600 men. The crude 
borate of lime is first passed through rock breakers 
and is then ground to the fineness of flour by means 
of rolls and burr stones. It is then, with a small pro- 
portion of carbonate Of soda, thrown into a digester, 
where under heat, pressure and agitation the existing 
affinities are completely divorced. The carbonic acid 
unites with the lime, which yields boracic acid, the 
latter with a small portion of soda and the result is 
borax in solution. The liquor is then drawn off into 
tanks, where the borax in crystallizing attaches itself to 




PACKING BORAX FOR SHIPMENT. 

small steel rods and hooks altogether like great sticks 
of rock candy. The sediment contained in the mixing 
tanks is composed largely of sand and dirt with con- 
siderable borax mixed. The deposit is passed through 
a filter press, which presses the dirt and allows -the 
borax liquor to pass away to be utilized again. Re- 
peated over and over again, the last remnant of borax 
is finally secured by this process. 

The uses of borax are extending year by year. The 
meat purchasers of the country arethe largest consum- 
ers, absorbing 6,000,000 pounds and over annually. 
For mechanical purposes the demand is constantly 
increasing, but it is in the domestic consumption of 
borax that the expectation and hope of the industry 
is centered. For a hundred different demands of 



Seedless Oranges. 

Twenty-five years ago there were no seedless, or 
navel oranges grown. A few oranges were raised in 
Florida, but the bulk of the supply came from the 
Mediterranean, and the fruit was expensive. Tho an- 
nual yield of California oranges wasf less than five car- 
loads. Now the annual orange yield in California is 
upward of 15,000 carloads, and the total amount in- 
vested is now something like $43,000,000, while twenty- 
five years ago it was only $23,000. The introduction 
of the seedless, or navel orange has caused these 
changes. It has revolutionized the orange industry of 
the United States, drawing 13,000 men out of other 
pursuits and has transformed vast areas of sun-baked 
land in California into beautiful orange groves. The 
New fork Sun recently had an interesting article on 
this subject, from which we derive our information. 

The first seedless orange trees were introduced in 
1872 through the efforts of William F. Jndson, United 
States Consul of Bahia, Brazil, who heard from tho 
natives of a few trees in the swamp on the north bank 
of the Amazon, some sixty miles inward, which had 
no seeds. It seems that even in those days there were 
Consuls who were interested in scientific matters, and 
could foresee the economic value of a discovery of this 
kind. He sent a native up the river to get some shoots, 
and bring back some of the fruit. Several of the 
shoots were packed in moss and clay and were shipped 
to the Agricultural Department at Washington. They 
did not excite very much attention at first, but the 
next year Mr. Horatio Tibbetts asked the. Agricultural 
Department for specimens of fruit and shrubs suitable 
for experimental propagation in Southern California. 
Among other things Mr. Tibbetts obtained the four 
surviving orange tree shoots from Brazil. They were 
shipped to Riverside, California, and were immediately 
planted. Even here the shoots appeared to have had 
bad luck; one died of neglect and another was 
chewed up by a cow. Five years passed and the two 
surviving trees come into bearing, and in the winter 
of 1878-79 they bore sixteen oranges of the seedless 
variety — the first ever grown .in North America. 
Specimens were shown to orangemen and fruit growers. 
At first they were sceptical as to whether the trees 
would bear annually such fine specimens. The second 
crop was awaited with great anxiety. There was 
about a box of oranges in the second year's crop and 
they were even better than those of the first crop. Mr. 
Tibbetts was sure that there was a fortune in the new 
variety of oranges. For two years he experimented 
with propagating trees from shoots and cutting from 
his two seedless trees. His attempts were a failure, 
hut finally he hit upon a scheme of budding from the 
seedless navel trees upon the seedling 
trees. Experiments along that line were 
successful, and it was found that a bud 
taken from one of the two Tibbetts 
trees and grafted into the bark of a seed- 
ling tree would grow to be a limb which 
would grow seedless oranges. The origi- 
nal orange branches were then cut away 
and the tree thereafter bore only the new 
variety of fruit. Work was carried on in 
earnest in the winter of 1882 and in the 
following year the demand for buds was 
so large that a dozen frequently sold for 
$5 and $1 each was finally not considered 
excessive for a good bud. A fence was 
built around the two trees to protect tbeui 
and a year or two latter the orange trees 
that had been propagated from the two 
original trees began to bear and they 
furnished tens of thousands of navel 
buds, which were as good as those from 
the two original trees. The industry has 
grown until now no one thinks of plant- 
ing seedling oranges, and tens of thou- 
sands of seedling trees have been budded 
into navel orange trees, and there are 
many navel orange groves in the region 
which have yielded net profits of from 
$250 to $300 an acre a year. Riverside has grown from 
a hamlet of less than thirty American inhabitants to a 
prosperous town with 14,000 population. It is the great- 
est orange producing locality in the world, 16,000 acres 
of the land being devoted to it. The average annual 
shipments of the oranges from Riverside are 1,600,000. 
boxes. The Riverside citizens are now urging that the 
two trees which were the source of this prosperity, be 
removed to a, public park and suitably protected in 
order that they be kept fur the next generation as 
an object lesson. No visitor is allowed to take any 
flower or fruit into the orchard for fear of the scale. 



In many post offices in England sealing wax is melted 
and kept in a liquid state by electric current. 
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Science Notes. 

The bust of the late Prof. Egleston and a bronze 
tablet will be given to Columbia University by the 
students of the School of Applied Sciences. 

A book industry exhibition will be held at Gothen- 
burg from July 15 to September, 1, 1900. It is expected 
that the exhibition will be of great interest, not only 
to printers, but also to the public at large. Rare and 
unique books, prints, etc., which are of value especi- 
ally to printers will be shown. The exhibition will 
be the first of its kind ever held in Sweden and con- 
tributions from foreign countries are expected. There 
will be a printing office in operation and if possible, 
it is iutended to illustrate the progress of art by ex- 
hibiting a printer's shop of the middle ages and a 
paper factory producing hand-made paper. 

The eclipse of the sun of May 28 will be visible in 
Europe about 4 o'clock P. M. in Spain and Algeria, 
but the time of the eclipse will be very short, only 2 
minutes 14 seconds in the most favorable localities. It 
will be only partial at Paris and throughout the rest 
of France. The astronomers who are to observe the 
eclipse have taken all the necessary measures to obtain 
good results. The Astronomical Society of Prance has 
sent two expeditions to the regions of total eclipse ; one 
of these will be installed near Alicante and the other 
in Algeria. Besides the American expedition under 
Messrs. Percival Lowell and Todd, several English ex- 
peditions will be installed in Spain and Algeria, 

We have already discussed the excavations of the 
Roman Forum. Signor Giacomo Boni describes a most 
interesting scientific discovery. This . is that the 
sacrarium of Mars was an actual and genuine sacred 
seismic observatory, the shocks of earthquakes being 
registered by the oscillations of spears. The spears kept 
in the Regia were venerated as the weapons of the 
mythical father of the first king and founder of Rome. 
The spears were wooden rods with metal points, and 
they were in themselves objects of worship. It is not 
known whether the spears were suspended so as to 
register the smallest oscillation, but it is certain that 
their vibration was considered as a forerunner of dis- 
aster. The oscillations of the spears were registered in 
classical writings as in Livy : " Hastse Martis inotse," 
the date is 570 A.u.c. Similar instances occur for 635, 
650, 654 and 657. In the small group of the Regia, the 
temple of Vesta, the sacred well in the intervening 
way were assembled, and not all of them by chance. 
All connected with those natural phenomena which 
most impressed primitive man, earthquake, Are and 
lightning. Professor Boni's most interesting paper 
is published in the current Supplement. 

The International Conference for the protection of 
wild animals in Africa recently began in London and 
was opened by delegates from many countries. Con- 
certed action is necessary in order to obtain an inter- 
national agreement to restrain the extermination of 
many of the mammals, birds and fishes in Africa. It 
is useless to preserve wild animals in one part of Africa, 
while they are killed off in neighboring districts by 
persons claiming to be citizens of other European 
States, so that an international agreement is sought 
for. It is needless to dwell upon the unnecessary 
slaughter of elephants, rhinoceroses, hippopotami, the 
larger' kind of antelopes, etc., since the Cape Colony, 
the Boer States, and the Rhodesian territories have 
been opened up to colonization. The establishment 
of large reserves like Yellowstone Park in the United 
States is advocated, where wild animals can be al- 
lowed to lead their natural life. The experiment has 
been tried on a small scale with considerable suc- 
cess. In a narrow strip of forest country on the south 
coast, the Government of Cape Colony preserves some 
herds of elephants. Ten or twelve of these large re- 
serves will keep alive, for a time at least, the striking 
types of animal life in which Africa is so extraordin- 
arily fertile. 

Switzerland has not many feathered songsters, but 
those that do exist are carefully protected, not only by 
law, but by the fostering character of the people, 
particularly the German-speaking people of Switzer- 
land. In northern Italy bird killing is an epidemic 
and this spirit has spread over the Swiss-Italian can- 
ton of Ticino. As the seasons come and go the Swiss 
birds make their pilgrimages south and in going and 
returning cross the land of northern Italy, and the 
Swiss canton of Ticino, and they are mercilessly pur- 
sued by hunters of all ages and all classes. On the 
Lake of Maggiore it is estimated that at least 60,000 
feathered songsters are trapped and killed every year, 
and in the regions around Bergamo and Brescia many 
millions are slaughtered to satisfy the demands of 
tables and of the millinery establishments of the world. 
One of the schemes is to cover the limbs of trees with 
bird lime so that they become helpless captives if they 
stop in their flight for rest or for food ; hundreds are 
often captured by this simple means. During the past 
year the border police of Ticino captured and destroyed 
13,000 bird traps set to imprison the weary little flyers. 
Now, however, excellent laws are being enforced and 
the song birds of Switzerland may yet survive the at- 
tempt to exterminate them. 
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Engineering Notes. 

Acetylene gas seems destined to play an important 
rdle in the illuminating world in Spain. Large num- 
bers of generators are already in use. 

Venice has been selected as the spot for a modern 
shipbuilding plant. The works will be erected on the 
island of Sant 'Elena at the eastern end of the city. 

A railway is to be constructed from Damascus to 
Mecca in order that pilgrims may be saved from a sea 
voyage. It is proposed that the line shall be built by 
soldiers. 

Irrigation is of the utmost importance in Persia, as 
cultivation depends upon it, and water is extremely 
dear. It has been suggested that artesian well manu- 
facturers might find an excellent opening once that 
the success of these wells was assured. 

It is suggested that it will be profitable to try the ex- 
periment of using gas engines for driving ships, the 
gas being generated on the vessel itself. Coal will be 
roasted in retorts aboard the ship in order to drive off 
the gas for the engines. The coke thus produced, says 
The Electrical World would furnish the fuel needed to 
roast the coal. The purpose of the experiment which 
is to take place is to ascertain whether the saving of 
weight of the gas-producing plant arid gas-consuming 
engines over the ordinary plant of steam boilers and 
engines, and the saving of space are sufficient to war- 
rant the adoption of a new system. 

According to an English Consular Report, oil en- 
gines are rapidly advancing in favor in Palestine, for 
the purposes of drawing water from the deep wells to 
irrigate the orange gardens. Hitherto the water was 
pumped by animal power. There was a large water 
wheel, and from four to eight mules were required to 
revolve it, according to the size of ' the wheel. 
Not only was this a very slow and laborious method, 
but it was very expensive costing about two dollars a 
day. It has been found that with an oil engine of six 
horse power it is possible to pump double the quantity 
of water that was previously raised by eight- mules 
while the average expense is about the same, since the 
engines consume about nine gallons of oil a day. Un- 
der these circumstances it has been found far more eco- 
nomical to use an oil engine upon the largo plantations 
than to employ animal power. 

The arrival last week at the port of New York of the 
twin-screw steamship "Grosser Kurfurst," after her 
maiden trip across the Atlantic, is the latest evidence 
of the remarkable activity which is being shown by the 
North-German Lloyd Steamship Company. This ves- 
sel is a representative of that rapidly increasing class 
of transatlantic steamers which combines large freight- 
carrying capacity with an extensive accommodation 
for passengers. The rapid growth in the size of mod- 
ern steamships is shown by the fact that had this ves- 
sel come to New York some half dozen years earlier than 
she did, she would have been the largest steamship 
afloat. She is 560 feet long and 03 feet in beam, with a 
gross measurement of 13,000 tons and a displacement of 
20,000 tons. Before being placed on the Atlantic route 
she was given an extensive trial by being sent on the 
round trip to Australia. 

The Chemiker Zeitung examines the question of pre- 
serving the hulls of vessels from corrosion. The essen- 
tial conditions of the preservative coat to be applied 
are that it should protect against all corrosion, the sur- 
face should be smooth, to avoid friction, and it should 
dry rapidly, so as to allow two coats per day. In the 
case of new steel cruisers, the black scale must be taken 
off by acid before applying the paint, as otherwise this 
will fall off with the scale and leave the metal bare. 
The best process is that of Rahtjen, using a solution of 
shellac in alcohol, with which is incorporated a little 
oxide of iron and a small quantity of linseed oil to give 
elasticity. The first coat serves to protect the metal, 
and a second is given of the same composition, to which 
arsenic and mercury are added. This is designed to 
prevent the adhesion of marine vegetation^ owing to 
the formation of chloride of mercury under the action of 
the sea-water upon the mercury. This paint dries 
rapidly and several coats may be applied per day. The 
disadvantage consists in the fact that only a small 
quantity of mercury can be incorporated without at- 
tacking the shellac, and that the latter is slightly solu- 
ble, so that the preservative value is diminished in the 
course of time. The author points out the conditions 
under which the preservative action is exercised, and 
shows that the toxic substance added to the paint has 
the effect of killing the germs of Crustacea which float 
freely during the first period of their development in 
search of a place tofix themselves, such as the side of a 
vessel. When the ship is displaced through the water 
the layer of paint is constantly affected by the friction, 
and the sea-water exercises a chemical action, causing 
the formation of antiseptic compounds at the surface 
of the hull, and thus destroying the organisms which 
come into contact with them. As long as the ship is 
in movement the successive layers of paint continue the 
action, and this only ceases when the toxic substance 
has been entirely used ; the paint still continues to 
preserve the hull against corrosion. 
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Paris Exposition Notes. 

In the Electrical Palace, the collection of historic ap- 
paratus shown by the United States will be of con- 
siderable importance. It will be contained in a pavilion 
which has been erected on the second floor, covering 
large space. The pavillion takes the form of a series of 
colonnades of white staff, enclosing the different spaces 
for exhibition rooms ; as it extends nearly across the 
building, two passage-ways have been provided, be- 
sides which a central passage gives access to the central 
room, from which branch four side spaces. The colon- 
nade is in the classic style and gives a pleasing effect. 
Over each of the doors is represented an eagle upon a 
shield, and along the upper part are a series of figures 
in white staff, upholding incandescent lamps. The 
pavillion is well provided with flags, and a large Ameri- 
can flag hangs over the whole in a conspicuous place. 
The historic collection will include early apparatus 
used by the principal American scientists and inventors. 

A novel form of electric fountain is to be seen in the 
attraction known as "Spain in the time of the Moors," 
its peculiarity consisting in the fact that no water is 
used. It was at first proposed to erect a fountain in 
the center of one of the large halls, having a jet about 
6 or 7 meters high, but when the consumption of water 
was estimated it was found that the cost would be too 
great. M. Trouv<5, the engineer in charge, found an 
ingenious solution of the difficulty. Below the large 
basin, whose sides are inclined toward the center, is in- 
stalled a powerful electric ventilator, and above is the 
tube for the jet. An arc lamp sends reflected rays 
through the tube in the usual way, and instead of 
water, a certain quantity of rice grains mixed with 
mica and metal foil are used ; this is blown up by the 
ventilator and falls from the tube into the basin, from 
whence it is taken again by the current of air. A di-U 
of colored glasses turns below the tube and varies t.-u 
light upon the jet. 

One of the most novel, and interesting, exhibits at 
the Paris Exposition is a complete set of bed hangings 
manufactured in Madagascar from the silk of the 
halabe. The halabe is a huge, indigenous, feimile 
spider of great ferocity. . It eats the males which ven- 
ture near it, and will even devour the weaker members 
of its own sex. M. Nogue, the head of the Antanana- 
rivo Technical School has been studying the instincts 
and life of this insect for many years and after much 
perseverance has now perfected a neat arrangement 
for winding off the thread with which the spider spins 
its web. Each spider yields from three to four hun- 
dred yards of this silk which is somewhat finer than that 
spun by the silkworm, but, nevertheless, it possesses 
extraordinary strength and is of a light golden color. 
There is no doubt but that by M. Nogue's process the 
product of the halabe, like that of the silkworm, can 
be widely utilized for commercial purposes. The bed 
hangings exhibited this year at Paris are the first re- 
sults of M. Nogue's invention and cannot fail to excite 
unusual interest. 

At the Vincennes Annex have been erected several 
large buildings and pavillions to accommodate the 
various exhibits. The Transportation building will 
contain a number of locomotives, cars, trucks and ant .- 
mobiles. A Forestry building has also been eiwtn I. 
with a large pavillion. The United States has a lar_re 
machinery building, in which will be installed various 
types of machines and dynamos ; it contains a Shaw 
electric traveling crane, and to operate this, as well as 
to obtain the necessary lighting current during the 
construction, it was intended to erect an American en- 
gine and dynamo, but as these were sent over on the 
" Pauillac" nothing has asyet been heard from them ; 
to supply the deficiency an English dynamo and en- 
gine were brought over and rapidly set up. In front 
of the building is a race track for bicycles, and in the 
interior will be a second track for foot races. Tiers of 
stone seats havebeen built along each side of the track. 
Around the lake a wide track has been constructed for 
automobile races. An aerostatic park has been laid 
out and a number of balloon ascensions will be made. 

The representation of a naval combat in miniature 
with all the details is to be seen in Paris. This attrac- 
tion is situated just outside the fortifications, where a 
large basin lias been constructed, containing 10,000 cubic 
meters of water, around which have been arranged 
suitable decorations representing the port of a large 
city. The miniature boats attempt to reach the city, 
but are repulsed by the fleet situated in the port, 
giving rise to a naval combat in which the cuirassiers 
and torpedo boats go through their evolutions, wiih 
bombardment of the city or ports. The spectacle is 
viewed from a stand 80 meters long extending along 
one side. The small boats are an exact representation 
of the latest types of battleships ; they are from 4 to 5 
meters long, and are directed by a battery of accumu- 
lators and electric motors. Each boat contains one or 
more persons concealed in the interior, who direct the 
boat and carry out the necessary maneuvers ; to repre- 
sent the discharge of the guns, blank cartridges are 
fired from a small gun or pistol. The signals or lights 
are represented by incandescent lamps distributed 
around the boat. 



328 



TEE SAULT POWEB CANAL. 

BT WALDON FAWCBTT. 

In this era of universal utilization of water power it 
must be no mean undertaking that is accounted the 
greatest hydraulic development ever attempted in the 
United States, and yet this superlative designation is 
precisely applicable to the great project 
which has been undertaken by the Consoli- 
dated Lake Superior Company in the con- 
struction of a power canal at Sault Ste. 
Marie, Mich. 

The sister cities of Sault Ste. Marie, Mich., 
and Sault Ste. Marie, Ontario, are situated, 
it may be explained, on either side of the St. 
Mary's River, which connects Lakes Huron 
and Superior and through which passes the 
bulk of the enormous commerce of the great 
lakes. The river at a point opposite the 
cities takes a tremendous drop by means of 
rapids, and it was to obviate this obstacle to 
navigation that the United States and Cana- 
dian governments expended millions of dol- 
lars in the construction of a number of canal 
locks, one of which* is the largest in the 
world. 

About the time of the construction of the 
government locks the city on the American 
side experienced a distinct boom, but it died 
out, after the fashion of booms, more than 
a decade ago. Now there appears to be 
opening for the little city of ten thousand 
people a wonderful future as a manufac- 
turing center. All the claims which have 
been made for the possibilities of develop- 
ment at Niagara Falls apply with equal if 
not greater force to Sault Ste. Marie. A 
water power canal half a mile in length is 
already in operation on the Canadian side, 
and a canal with a length of a mile and a 
quarter is under construction on the Ameri- 
can side. The canal on the American side alone willsup- 
plyarowof mills upon its banks more than a mile in 
length and will give each a fall of water of 18 feet 
and an ample quantity. In short, the whole scheme is 
designed, as it has been aptly expressed, to turn the 
twin cities into one vast water mill, with Lake Superior 
as a mill pond. 

The summary given, too, is but an elementary out- 
line of the project, for there is 
in contemplation a plan where- 
by the generation of electricity 
will enable factories of various 
kinds to secure power over an 
area fully fifteen miles in diame- 
ter. Senator McMillan, of Michi- 
gan, recently stated that he saw 
no reason why the water power 
should not be applicable to the 
mines and saw mills scattered so 
thickly throughout the adjoin- 
ing territory, and a clew to the 
ultimate purposes of the master 
movers in this novel project may 
be gained from the fact that the 
same capital that is construct- 
ing the power canal is building 
a railroad from Sault Ste. Marie 
to Hudson's Bay, tapping un- 
limited storehouses of iron, nickle 
and copper. 

The syndicate of American 
capitalists which is responsible 

for the hydraulic improvements at Sault Ste. 
Marie first acquired a right of way on the Cana- 
dian side of the river. The Lake Superior Power 
Canal Company was then formed and built a water 
power canal 
which developed 
20,000 horse pow- 
er. From the 
Lake Superior 
Power Company 
as a parent or- 
ganization there 
was formed on the 
Canadian side the 
Sault Ste. Marie 
Pulp and Paper 
Company, which 
operates the 
largest pulp mills 
in the world, and 
other man uf ac- 
turing corpora- 
tions. On the 
American side the 
sub - organization 
took the name of 
the Michigan 
Lake Superior 
Power Company, 
and upon it de- 
volved th« devel- 
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opment of the water power on that side of the river. 
Within the past year the Consolidated Lake Superior 
Company, with a capital stock of $20,000,000, was formed 
to absorb the interest of all the original companies 
engaged in the development of the industries of 
the two new industrial centers. An incidental or- 
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CHANNELING-MACHINES AT WOBK IN BOCK CUT. 

ganization also recently perfected was the incorpora- 
tion of the American Alkali Company, which will use 
a considerable proportion of the power provided by 
the American canal. The last mentioned company, 
which will manufacture chemical products by electro- 
lytic methods, has an authorized capital of $30,000,000. 
Measured according to the ordinary rules of hydraul- 
ics, the actual physical energy to be developed by the 
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Length, 1,400 feet ; width, 100 feet ; number of turbine wheels, 320 ; Dumber of dynamos, 

THE 60,000-HOBSE-POWEB POWEB HOUSE. 



canal now under construction on the American side 
will amount to fully 60,000 horse power. The power 
house within which this power will be transformed into 
electrical energy will be nearly 1,400 feet in length, 100 




Width on bottom, 800 feet ; depth, S3 feet ; length, 1J4 mUee ; available head, 18 feet 
EXCAVATION OF THE GBEAT FEEDEB CANAL OF THE MICHIGAN LAKE 8UPEBI0B POWEB COMPANY. 



feet in width and will rise 75 feet above the water level. 
The building contains eighty-one turbine chambers, 
each being about 16^ feet in width and containing 
four American turbines, installed in tandem fashion, 
and all connected to one shaft, at the end of which, 
outside of the turbine chambers, an electric generator 
is coupled. One of the turbine chambers, 
located in the central part of the building, 
will not be equipped with turbines, but 
will be utilized instead as a spillway through 
which accumulations of ice or debris may 
be discharged into the river without the 
possibility of the turbines sustaining any 
injury. 

To facilitate description, the building may 
be divided into the component parts of foun- 
dation, substructure or pit, superstructure 
comprising pen-stocks and dynamo floor, 
mill floor and roof. The foundation consists 
of ten thousand 20-foot piles. The substruc- 
ture consists of eighty-one pit walls each 100 
feet long, 20 feet high and 3 feet thick, being 
closed at the up-stream end by arch-shaped 
forebay walls of the same height and thick- 
ness. A concrete floor is laid between each 
two walls in the shape of an inverted arch, 
and the top is also closed by a concrete arch. 
The pit and forebay walls are formed from 
concrete blocks fabricated in imitation of 
cut stones. 

It will thus be understood that the sub- 
structure consists of 81 concrete tunnels, 
each 100 feet long, 15 feet wide, and 18 feet 
high, and open only at the downstream 
ends. Above these the superstructure is 
raised, consisting of 81 penstock partitions, 
each about 20 feet high, 40 feet long, and 
17 inches thick. The downstream end be- 
tween each two partitions is closed by a 
semi-circular steel plate bulkhead. By this 
arrangement the turbine chambers proper remain open, 
of course, on the up-stream side and top. Here the 
turbines will be installed, receiving the water from the 
front and top and discharging it through the steel pen- 
stock tubes into the pit below, whence the water es- 
capes into the river. The installation of electric 
dynamos will occupy that portion of the pits not de- 
voted to the penstocks. For this there will be pro- 
vided a continuous floor about 
40 feet wide and fully 1,400 feet 
in length. The mill floor will be 
of the same length by 75 feet in 
width. 

Perhaps the best idea of the 
size of this great power house 
may be conveyed by the state- 
ment that there will be reqnired 
for its construction a quarter of 
a million linear' feet of piles; 
100,000 linear feet of 12-inch logs, 
40,000 cubic yards of concrete, 
3,000 tons of structural steel, and 
10,000 cubic yards of stone ma- 
sonry. The installation will con- 
sist of 320 turbines and 80 elec- 
tric dynamos. The estimated 
cost of the building is in the 
neighborhood of $500,000, and it 
is expected that the equipment 
will necessitate an additional 
expenditure of fully $750,000. 
Lake Superior has an area of 
about 30,000 square miles and its mean outflow through 
the rapids at Sault Ste. Marie is about 90,000 cubic 
feet per second the year round. The mean elevation of 
the lake is 601 feet and the elevation of St. Mary's 

river below the 
rapids 582 feet, 
giving a vertical 
fall of 19 feet. The 
quantity of ma- 
terial to be moved 
in the construc- 
tion of the canal 
on the American 
side, amounts to 
more than 500,000 
cubic yards of 
rock and consid- 
erably over 2,000- 
000 cubic yards 
of other material. 
The manufac- 
turing interests to 
be developed at 
the Sault will un- 
doubtedly be of 
a most extensive 
character. Men- 
tion has already 
been made of the 
pulp mills which 
give employment 
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to a force of over 1,000 men. The Canadian Elec- 
tro-Chemical Company on the Canadian side is 
the first in the Dominion to manufacture caustic 
soda and bleaching powder. The development of 
the nickle mines of New Ontario will be another 
ultimate result. These mines which are about 
120 "miles distant from the Sault are now capable 
of yielding 500 tons of ore per day, all of which 
will be utilized in the reduction works just con- 
structed. These works will produce daily 250 tons 
of nickel steel, perfectly adapted to the require- 
ments of armor plate manufacturers. It is claimed 
also that the process to be introduced at Sault Ste. 
Marie will so reduce the cost of production of 
nickel steel as to make it available for shafting 
and all other similar uses where severe strain is 
encountered. The company has already secured 
a contract to supply the Krupp plant in Germany. 
Then there is the general reduction works in- 
tended to reduce to the most perfect purity ores 
of all kinds and at so low a cost as to make of 
practical value many ores formerly considered use- 
less. A calcium carbide works will be another 
feature. 

The project for the establishment of the power 
canal at the Sault was proceeded with so quietly that 
the work was well under way before the general public 
learned much if anything regarding the scheme. It is 
now expected that the canal on the American side will 
be in operation late in the present year, and those 
persons most thoroughly conversant believe that the 
Consolidated Lake Superior Company will not be 
much behind its rival at Niagara 
Falls in the development of 100,000 
horse power. 

During the early part of the pres- 
ent year the Lake Carriers' Asso- 
ciation, comprising in its member- 
ship all the principal vessel owners 
on the great lakes, became aroused 
lest the power canal project would 
affect the level of Lake Superior 
and the ship canal and thus work 
serious injury to navigation inter- 
ests on the inland seas. Represen- 
tatives of the vesselmen's associa- 
tion declared before a committee of 
the House of Representatives that 
if the power canal lowered the level 
of the government ship canal 
around the rapids at the Sault so 
much as one inch, it would entail 
a loss of a million and a quarter 
dollars to the vessel and iron ore 
interests every year. Engineering 
experts have disagreed regarding the influence which 
the power canal will exert. Just what action will be 
taken is problematical, but that some legislative limita- 
tions will be exacted ultimately seems highly proba- 
ble. Meanwhile, the excavation of the canal goes ac- 
tively forward, and upward of fifteen hundred men 
are engaged in the work. 




MAP OF SAULT STE. MABIE, SHOWING BAFIDS AND 
LOCATION OF POWEB PLANTS. 

tioned in the Doomsday Book, and is, therefore, 
of. an age exceeding a thousand years. In 1880 it 
was removed from one part of the churchyard to an- 
other, sixty yards distant, and was undoubtedly the 
oldest tree that has yet been transplanted. The trunk 
was split by lightning about the middle of the eigh- 
teenth century, during a storm which destroyed the 
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primitive air of the place would hardly lead one 
to believe that it is within thirteen miles of the 
great metropolis. The quaintness of its appear- 
ance is increased by its little Norman church with 
its wooden tower and dwarfed steeple and its pair 
of trim and formal yew trees cut into the shape of 
peacocks, with the date 1704, and the initials of 
the church wardens of that time still legible in 
the cropped foliage. The local tradition is that 
the peacocks represent satirically two sisters who 
lived at Bedfont, and who were so very haughty 
■that they both refused the hand of some local 
'magnate, who thus immortalized them as being 
-'.'.as proud as peacocks." This is, however, only a 
legend and stories of the same kind will be found 
everywhere in England where there is anything 
-out of the ordinary. The two peacocks have been 
iihmortalized by Thomas Hood, who makes them 
the subject of one of the most serious of his 
poems. Pope, who must also have seen these 
quaint artificial ornaments, satirized them in the 
" Guardian." He gives a list of some fifteen or 
sixteen subjects cut in evergreens, from Adam 
and Eve and Noah's Ark down to Queen Eliza- 
beth. Of course, such artificial trimming of the 
trees is opposed to all rules of good landscape garden- 
ing, but they are interesting as curiosities. We are in- 
debted to the courtesy of the editor of The Gardeners' 
Magazine for obtaining the photograph for us. 
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CUBIOUSLY CUT YEW TBEES. 

The yew tree is often called the " melancholy yew," 
a description which is not 
altogether unwarranted, 
having regard to the po- 
sition it usually occupies. 
The use of the yew tree in 
Christmas decorations in 
England is no new fash- 
ion, and several centuries 
ago the yew was more 
largely employed in dec- 
orations at Easter than at 
Christmas. 

The common yew tree 
has a wide geographical 
range. 

It is distributed over 
Great Britain and the Con- 
tinent of Europe, its range 
extending from Norway 
and Sweden to the shores 
of the Mediterranean. It 
is also well represented in 
America and Asia. The 
remarkable longevity of 
the yew, coupled with its 
power to resist adverse in- 
fluences, has given rise to 
the opinion that there is 
hardly any limit to the pe- 
riod of its existence, and 
the age of the majority of 
the more famous trees is 
greatly overestimated; 
many of the more note- 
worthy trees are undoubt- 
edly several centuries old. 
The famous tree at Buck- 
land. Kent, about a mile 
from Dover, was men- 
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steeple of the church. In consequence of the injury 
received, the trunk assumed a horizontal position, and 
in the process of replanting the. tree was restored to a 
comparatively erect position. 

Probably the most curious thing connected with 
yew trees is the way in which they have been cut to 
resemble some animal or other object. The ones at 
Bedfont, shown in our engraving, are most interest- 
ing. Bedfont lies near London on the high road and 
is equidistant between Hounslow and Staines. The 
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Experiments on the Coloring matters of Plants. 

M. Tsvett gives an account to the Academie des 
Sciences of a series of experiments 
relating to the coloring matter of 
plants. When plant leaves are 
treated with a concentrated aque- 
ous solution of resorcinol, made 
slightly alkaline by ammonium 
carbonate, the chloroplasts swell 
up and agglomerate, and various 
constituents of the cells are dis- 
solved and liquefied, while the col- 
oring matter collects in large oily 
drops, which coagulate at once if 
the resocin is washed out by glycer- 
B? ol or water. These green globules 
= are called chloroglobin by the ax- 
^T-r perimenter ; they are insoluble in 
_—_-_- saline solutions, but swell up when 
treated by earbonate of potassium 
and other salts, and are altered in 
characted by the former. They are 
slowly decomposed by dilute acids. 
Like many of the proteids, the 
globules absorb and retain color- 
ing matters such as methyl blue, magenta, etc. 
Chloroglobin swells up in solutions of the alkaline 
hypochlorites and is decolorized, the bleached sub- 
stance giving indefinite results with the ordinary re- 
actions for proteids. It dissolves in strong alcohol, 
and if the solution is agitated with benzine a green 
coloring matter, which is not affected by resor- 
cinol, passes into the latter, and a yellow substance, 
which is liquefied by resorcinol, remains in the alcohol. 
In phyfiico-chemical properties, chloroglobin resembles 

the proteids ; its solubility 
in ; ether, .carbon disul- 
phide, etc., seems to be 
due to the chromophoric 
nucleus of the molecule. 
The chlorophyll andlcaro- 
tin (xanthophyll) are pro- 
bably loosely associated 
with the proteid nucleus. 
Chloroglobin can be ob- 
tained in a very pure con- 
dition by extracting suit- 
able leaves in strong alco- 
hol, diluting to 20° and 
collecting the very fine 
precipitate by filtering 
through porcelain. 

»♦ * 

"Where the Day 
Changes" is an interesting 
article in the current Sup- 
plement. It deals with 
the various day lines which 
have been proposed as the 
line of demarcation be- 
tween the American day 
and the Asiatic day. The 
position of the day line in 
the Pacific Ocean differs, 
according to the various 
authorities, and they differ 
from the 180th meridian. 
The day line is not a 
straight line, but makes a 
number of turns at differ- 
ent places. The article con- 
tains a map showing posi- 
tions assigned to day lines 
by different geographers. 
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Grounding Interior Conduits. 

To the Editor of the Scientific American : 

As the National Board of Fire Underwriters rule 
that interior conduits "must have the metal of the 
conduit permanently and effectually grounded" seems 
to be either indifferently complied with or entirely dis- 
regafifeii, and as the subject, is carefully examined 
would, doubtless, lead to interesting and valuable con- 
clusions, I would like to have an expression of opin- 
ion as to the reason for this requirement, how it can 
best be effectually accomplished and what is the end 
in view. Does the grounding of the neutral wire in 
the Edison 3-wire system have any bearing on the 
case ? Alfred W. Watkins. 

[The grounding of the metal of a conduit secures a 
burn-out when the insulation is injured so that the 
accident can be detected and immediately repaired. 
Otherwise a leak might set in, and great loss be caused. 
The grounding of the neutral in a 3-wire system has 
no connection with the underwriters rule. — Ed.] 
m > m i * 
Center of Gravity of Locomotives. 
To the Editor of the Scientific American : 

Having read with much interest the description of 
tests made by the Rogers Locomotive Works, to deter- 
mine center of gravity of I. C. Engine 639, I am curious 
to know whether the tests were made with a full or 
empty boiler. 

It is evident that the point of center of gravity will 
be materially changed by these conditions : 50% inches 
being less than the distance from rails to bottom of 
boiler and at least 70 inches of the 80 inches of boiler 
diameter in service being occupied by water. 

The water also would make a shifting load and would 
il ways be heavier toward the low side of engine; for 
instance, the rocking motion incident to high speeds 
on curves, or uneven track, would cause a large amount 
of weight to be thrown to that side. Be this as it may 
however, the center of gravity of this engine is not 
higher than is entirely safe or practicable, as the per- 
formance of the engine goes to show, and engine 640, 
built by Brooks Locomotive Works, for same service, 
appears, to be of a still higher type, and I am of the 
impression that boiler is still larger than that of en- 
gine 639. 

Should be much pleased if you would inform me as 
to whether the test spoken of was made with boiler 
empty or filled with water as it would be in service. 

Geo. L. Tenney, Locomotive Engineer, I.C.R.R. 

110 East Church Street, Champaign, Ills. 

[The boiler at the time of the test was filled with 
water, and the engine was in working order. The test 
was made to establish, experimentally, the actual center 
of gravity of one of the modern supposedly high-center- 
of-gravity locomotives, and the result was, no doubt, 
surprising to many of our readers. — Ed.] 

» « m » » 

Turret Arrangement and Guns. 

To the Editor of the Scientific American : 

The writer had shared the hope that the superposed 
turret might be found to have the balance of advan- 
tages in its favor. The greatest aggregate range of fire 
lor eight 8-iiich guns is found when two of their turrets 
are placed on those of the 12-inch guns, while the re: 
maining four are mounted in two 'midship turrets set 
similarly to the ainidship turrets of the '"Brooklyn." 
We have then four (8-inch) fore and aft guns wjth an 
arc of fire of (approximately) 280° each — aggregating an 
equivalent of 1,120° for one gun (I use this anomalous 
expression to enable comparisons), and the four 'mid- 
ship guns have arcs of 180° each — aggregating 720° for 
one gun. The total for this arrangement is 1,840°. 

If arranged as in the '"Iowa," the eight 8-inch guns 
have arcs of about 160" each — giving a total of 1,280°. 

The comparative amounts of arcs of fire are thus in 
the ratio of 1,840 to 1,280, or as 23 to 16. This great 
advantage is something to be retained unless corre- 
sponding weakness can be established. 

The superposed turrets offer the further advantage 
of making two more guns available in both column 
and line formation. 

In case that one of our ships should have to fight 
with an antagonist on each broadside simultaneously, 
there would be strong probability that these enemies 
would be unequal (as between themselves) in their 
fighting power, or positional advantage, or both, so 
making it desirable to turn a heavier broadside upon 
Diie of them than upon the other. This probability 
minimizes the force of the only prudential argument 
that seems strongly urged in favor of the "Iowa's" 
arrangement of turrets. 

To advance another — and perhaps new — suggestion — 
suppose that the new 7-inch rapid fire guns should be 
placed in the superposed turrets, and at the same time 
the decreased weight of forward guns and turrets 
should enable the placing of somewhat lararer turrets 
and guns amidships, say 9 inch guns. Would not such 
a battery be more powerful than any yet proposed ? 
Also, why should we not build either 8 inch or 9-inch 
guns on the rapid fire plan, when Germany is arming 
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her newer battleships with rapid flrers of 945-inch for 
their heaviest calibers ? 

Since our "Brooklyn" carries eight 8-inch guns — 
with high speed— it seems unworthy of bur "Cali- 
fornia" class of cruisers, to arm them with but four 
8-ineh guns. Why. not four 9-inch guns and 'midship 
turrets for four 7-inch (all rapid fire)? J. E. Cutter. 

Riverside, California, May 7, 1900. 

A WATERPROOF DETONATOR FOR DINES. 

It is of prime importance that the blasting material 
used in mines should be the best obtainable; and that 
the caps especially should be perfect. Many a miner 
has lost his life by drilling into holes which have miss- 
ed fire because the detonator was not absolutely water- 
proof. A fuse waterproof detonator has been invented 
by ArthurS. Williamson, of Phoenix, British Columbia, 
Canada, which is designed to prevent the occurrence 
of accidents due to faulty construction. 

The cap has a charge-chamber closed at its outer end 
and formed at its inner end with a pliable enlargement 
or thimble. A (Fig. 1). The open outer end of this 
thimble receives a fuse, C, which, as shown in Fig. 2, 
is projected through the thimble into the charge- 
chamber. Encircling the end of the fuse and fitting 
snugly in the thimble is a rubber-gasket, B. When 
the charge has been inserted in the chamber, A, and 
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WATERPROOF DETONATOR. 

the fuse, C, and gasket, _B, have been placed in posi- 
tion, the thimble is crimped so that the gasket is firm- 
ly compressed around the fuse, O (Fig. 3). Displace- 
ment of the parts is thereby rendered impossible. 
The cap is firmly held on the fuse ; and' the connection 
between the cap and fuse rendered absolutely water- 
proof. 

The tool for crimping the thimble, as shown in Fig. 
2. consists of two pivoted jaws provided with match- 
ing semicircular cavities. The lower cavity has an 
opening at each side. These openings are designed to 
receive studs at the sides of the upper cavity. In 
crimping the cap, the thimble is laid in either cavity 
and the jaws forced together, which causes the thimble 
to be' compressed, forming at each side a welt-like pro- 
jection, which is subsequently bent over as shown at 
D (Fig. 3), as the studs in the upper jaw enter the 
corresponding openings in the lower jaw. 

Caps are at present rendered waterproof usually by 
wrapping oiled paper about the fuse. The construc- 
tion of Mr. Williamson evidently presents decided 
advantages over this very defective method of water- 
proofing the cap. 

■»■«>♦ 

A MECHANICAL COTTON-PICKER. 

An improved cotton-picker has been invented by 
William J. Dyer, of Shreveport, La., which is ar- 
ranged to insure a clean and thorough removal of the 
bolls from high or low cotton bushes or plants, with- 
out tearing the fibers of the lint or the growing plant. 

The machine, as our illustration shows, comprises a 




horse-drawn, wheel-supported box, at the sides of the 
open front end of which vertical shafts are journaled. 
carrying picking-disks. Each picking-disk is formed 
with a sold core, whose top and bottom diverge from 
the edge to the center. Between these picker-shafts, 
two other vertical shafts are journaled, provided with 
brushes beveled at top and bottom to conform with the 
toothed picking-disks. On thelower ends of these four 
vertical shafts beveled pinions are carried which mesh 
with beveled gears on a forward transverse shaft geared 
with the traction-axle. The beveled gears are so pro- 
portioned with respect to the pinions that the picker- 
shafts will rotate at a lower rate of speed than the 
brush-shafts. 

As the machine is drawn forward, the outer sides of 
the picking-disks pass between adjacent branches of 
the bushes, and the teeth remove the lint from the 
bolls. The cotton-lint thus picked is carried inward as 
the picker-shafts rotate, and swept off the disks by the 
brushes into the box. 

In order to prevent the lint from flying sidewise and 
outward from the brushes and pickers, and to prevent 
clogging of the brushes and pickers by the lint, 
angularly disposed canvas flanges are arranged on the 
forward ends of the sides of the box, which flanges are 
provided with cut-out portions for the passage of the 
picking-disks. 



<• 1 m 1 m 
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Automobile News. 

Rules forbidding high speed are being enforced in 
Paris, and there are an average of twenty arrests per 
day. There is now no place in France where automo- 
biles can be driven beyond a reasonable pace. Scores 
of serious accidents in France have invited the intro- 
duction of drastic measures. In the race from Paris 
to Roubaix, the winner averaged 42 miles an hour aud 
in going down hill it is said that he much, exceeded 
this figure. 

A paper forming part of the " Transactions " of the 
American Institute of Electric Engineers, and written 
by Messrs. G. F. Sever and R. A. Fleiss, gives the re- 
sults of an investigation on certain horse and electric 
vans. Their average load throughout the day is 500 
pounds and the average draw bar pull at seven miles 
per hour is 60 pounds per ton on coblestones; on asphalt, 
40 pounds. The van tested weighed 1,300 pounds and 
its horse 1,105. The average daily work of a horse in 
such service is 16'5 miles at 50 pounds per ton at seven 
miles per hour, while the cost of horse, van, and at- 
tendance is $3.64 per day, or 17 4 cents -per ton mile. If 
a second horse is kept these figures respectively be- 
come $4.28 per day and 10'2 cents per ton mile. The 
electric delivery van shows an average consumption of 
92 watt hours per ton mile. At 5 cents per kilowatt 
hour, the cost per pound — of parcels only — is - 019 
cents, as against 0020 cents for horse service. Depre- 
ciation is not taken into account. 

Mr. J. H. A. Macdonald, Lord Justice Clerk of Scot- 
land, and Brigadier of the Fort Brigade, recently read 
a paper before the Automobile Club, in London, upon 
the question of military motor cars. He dwelt at 
great length upon the numerous annoyances, dangers, 
and delays which surrounded animal transport trains 
and went to great length to show how much valuable 
time might be saved, and animal suffering avoided, 
were a military motor transport service inaugurated. 
He felt convinced himself that military motor ears 
would be a powerful adjunct to an army. In speaking 
of the motor that would most coincide with his ideas, he 
inclined to the opinion that heavy oil producing steam 
in the case of road trains and heavy oil as a propel- 
ling force for motors of the self-propelled wagon would 
be found the most suitable. He also remarked that 
much could be done in the matter of motor-propelled 
armored vehicles for strategic movements in countries 
possessing well made roads. He urged the English 
manufacturers not to wait for the War Office, but to 
work on their own- responsibility and produce road 
motors and engines of the class that are so urgently 
required. 

The annual Belgian Automobile Exposition, which 
close'd the 8th of April, was held at Brussels in a large 
hall in the center of the city. The national industry 
was largely represented by the firms Gobron-Brillie, 
the German works, the Pieper, Deschamps, and other 
Belgian companies. The French section was repre- 
sented by the Jenatzy Company, the Peugeot works 
and several others. An arrangement was made by 
which the workmen of the different automobile fac- 
tories made a visit to the exposition under the guidance 
of the superintendents, and a number of students were 
admitted, accompanied by their professors. In a short 
time the city of Brussels will have a public automobile 
service. The vehicle used will be a type of vehicle of 
six places, this being of German make. . It is provided 
with a motor of the Phenix type, giving six horse 
power. The tariff asked for the hire of these vehicles 
is $1 per hour for two persons, with an additional 40 
cents for each extra person, the maximum rate for six 
persons being $2.20; for several hours at a time the rate 
is reduced to $2 per hour. It is expected that the sys- 
tem will prove a financial success. 
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SOME PACIFIC SHAEKS AND ACCOMPANYING PISHES. 

BT PROP. CHAS. FRED'S HOLDER. 

The coast of California abounds in many different 
kinds of sharks, from the small Pore Jackson variety 
to the giant bone shark, but so far as known fatalities 
from this cause have not been reported. Of all the 
.sharks seen here the bone shark, or basking shark, is 
the most interesting, and the least common, being 
found in greatest numbers in the vicinity of Monterey, 
where at certain seasons of the year they are seen lying 
five or six miles off shore, at the surface, when they 
can be approached without difficulty. 80 valuable 
are these sharks for their oil that a company was 
formed among the Japanese for their capture, but a 
number of fatalities dampened the ardor of the men. 
One shark was apparently killed, and two boats had 
fastened to it to tow it in when it began to thrash 
about, completely wrecking the boats and . killing 
several of the men, the others nearly dying of exposure 
in clinging to the wreckage before they were rescued. 
This shark attains an undoubted length of forty or 
fifty feet, but the average specimen is the north Pacific 
is not over thirty feet in length. Its teeth are small, 
the gill openings enormous, and its food is composed 
of very small animals. This shark is a northern form, 
and comparatively little is known concerning its habits. 
It is supposed that it breeds in deep water, as its young 
have never been seen. In the last century this shark 
was so common on the New England coast that there 
was an established fishery, and fishes of enormous size 
were taken for their oil. They were always found 
lying upon the surface, hence the popular name, bask- 
ing shark. 

The large shark found around the Californian islands 
is commonly known as the white oil shark, and by 
some the sand shark. It attains a length of nine or 
ten feet, and being of considerable bulk, presents a 
formidable appearance in the water when swimming 
about. Such a shark weighs from two hundred and 
fifty to three hundred pounds. It is provided with 
several rows of sharp teeth, and could make a des- 
perate fight ; but an instance of its attacking a human 
being has never been known. A photograph of a 
large specimen is shown in the accompanying illustra- 
tion ; it was captured at Santa Cataliua Islands, Cal. 

The most characteristic shark of these waters is the 
hammerhead Zygenid Sphyrna, its head being produced 
into a perfect hammer, giving the animal a most sav- 
age appearance. These sharks are extremely power- 
ful, well illustrated by the maneuvers of an individual 
taken by me. In its rushes the fish nearly dragged the 
light boat under water, and was only stopped in its 
seaward rush after five boats had fastened to it. It 
towed my own boat with one man rowing against it 
and four others pulling at the top of their speed ; even 
then we were nearly an hour dragging it into the bay 
where it made a vigorous resistance. This shark had 
six or seven remoras, Remora remora, clinging to it 
when hauled upon the beach. 

Off the coast of California certain sharks apparently 
affect certain localities. Thus in water four or five 
hundred feet in depth, a mile or 
two east of Avalon Bay, the dredg 
comes up filled with a small cai 
shark, Catuius xaniurus, about two 
feet in length, several of which were 
kept alive in the zoological station. 
Another interesting shark common 
here is Catuius uter, of a dark 
brown color marbled with dark 
spots, its head very flat. A small 
dark grey shark, the California dog 
shark, Galeus californicus, is com- 
mon along shore with the leopard- 
shark, Triakis semifaciatum, not 
however, to be confused with the 
great leopard or tiger shark of 
southern waters. It is very abun- 
dant in the narrow bay known as 
Catalina Harbor, on the west side 
of the island of that name, where 
it schools in water a few inches in 
depth in July and August. In this 
bay with the above is found the oil 
shark, Galeorhinus zyopterus. In 
the summer months it can be seen 
here moving about in the muddy 
water within two or three feet of 
the shore, and in such shallow water its dorsal fin is 
fully exposed. The largest specimen I have taken 
here was six feet in length and weighed sixty-three 
pounds. This shark is highly valued by the Chinese 
who take its oil and fins, the latter being made into 
gelatine for soup. 

One of the fiercest sharks is the Tigrone, or tiger 
shark, Galeocendo tigrinns, common in many seas and 
occasionally observed at San Diego. It is a giant of 
the tribe, individuals having been seen measuring 
thirty feet in length. As its name suggests, it is 
marked with spots over the entire surface, giving it a 
striking appearance. The strength of these monsters 
is marvelous. In attempting to take one in Florida, 
to obtain the skin, the fish towed my boat with such 



foree that it was impossible to bring it alongside. Fi- 
nally as we were going out of the channel an eight-oared 
barge intercepted us and threw us a rope, and ten men 
pulled against the shark but could not stop it ; ulti- 
mately the tug of war ended by the breaking of the 
rope. 

The great blue shark, Prionace glauca, is seen, though 
rarely, on the Californian coast, its color, a light bluish- 
gray, making it easily recognized. I have observed 




fishes," or the pilot fishes, or both. The remora is a 
large-mouthed dark-colored fish with a remarkable 
sucking disk on top of the head, really a modification 
of the spinous dorsal fin. It is made up of a series of 
cartilaginous plates, which are placed transversely, and 
are movable and serrated on the free edges. The fish 
follows sharks and when tired attaches itself by the 
sucking disk and is thus towed along. I have seen 
half a dozen remoras clinging to the sides of a large 
shark, looking like gigantic leaches. I have also ob- 
served them on turtles and the large porgy in the 
Gulf of Mexico. The one common on the Californian 
coast, is Remora remora, while another, Bcheneis neu- 
crates, recognized by white stripes on the sides, is often 
seen on large sharks off the islands. With many sharks 
is found the young of the so called pilot fish, Nau- 
crates ductor. Those seen with sharks are three or 
four inches in length, easily distinguished by their 
bluish color and pronounced vertical stripes. The 
young Seriola zonata has a similar habit. Those ob- 
served by me were always playing about the head of 
the shark, or swimming beneath it, darting out at any 
foreign object as though to examine it. This habit 
has given rise to the legend chat the fishes pilot the 
sharks to their prey ; but the scent of sharks is very 
acute, and the pilots merely dart at bait because they 
possibly see it quicker than the shark, and being timid, 
they are continually venturing forth and darting back, 
easily conveying the impression that they are urging 
their protector on. The pilots and remoras take the 
crumbs from their hosts 1 table as their share. 



WHITE OIL SHARK. 

but one specimen in Southern California, that being 
brought into Avalon bay in 1898. It is a large power- 
ful creature. The bay shark, Carcharhinus milberti, 
is often seen off San Diego, and is the "maneater" of 
the region, seemingly very similar to the C. lamia of 
Florida waters, though the shark has never been 
known to attack any one on the Californian coast. In 
appearance it is a savage creature, with its rounded 
head and enormous mouth, the latter filled with rows 
of large teeth. 

The term maneater is applied to several sharks, but 
it properly belongs to Carcharodon carcharias, the 




Archaeological News. 

The yield of the ruins around Mugheir or Ur of the 
Chaldees in Babylonia will be deposited with' the 
Smithsonian Institution at Washington. 

Dr. A. M. Stein, Registrar of the Punjab Universitv, 
has applied for and obtained the permission of the 
government of India, and also that of the Chinese 
government, to explore Khotan, in Chinese Turkestan, 
this summer. This is to be done for the purpose of 
scientific investigations. 

The Quarterly Statement of the Palestine Explora- 
tion Fund contains a minute account of the life of the 
country women of Palestine, which is particularly in- 
teresting as adducing facts to show that the Canaanite 
at the time of Abraham and Ruth has been trans- 
formed with slight changes into the modern Fellah. 

The American school for classical studies in Rome 
has just issued a circular outlining its programme of 
work for the ensuing year. The resident staff will 
consist of the director, Prof. Richard Norton, and Prof. 
Francis W. Kelsey. Prof. Norton will give regular 
courses in ancient archaeology, art and topography, 
and monuments of ancient Rome. Prof. Kelsey's course 
will be on Roman architecture and Latin epigraphy. 
It is expected that other archaeologists will give short 
courses, including Prof. Mau on "Pompeii and Her- 
culaneum," and Prof. Orazio Marucchi on " Roman 
Numismatics," and others. The larger part of these 
lectures will be given in the field or 
in museums, and much of the time 
will be devoted to excursions from 
Rome to Naples and other places 
and will include an annual excur- 
sion to Greece. Only those who 
are specially qualified are admitted 
to the school. 



SOME PACIFIC COAST SHARKS— SHORT NOSE SHARK. 

white or maneater shark of nearly all seas. It attains 
a length of thirty, possibly more feet. A specimen in 
the British Museum is twenty-five feet in length. One 
caught near Australia, which was thirty feet long, had 
devoured an entire horse. The largest specimen ever 
seen in California waters was caught at Sorquel ; its 
length was thirty feet, and it had just dined on a sea 
lion which weighed one hundred pounds. 

The dog fishes are represented by Squalus sucklii, 
easily recognized by the dorsal spines. Another spined 
shark is the bull head, Gyropleurodus francisci, a slug- 
gish creature two or three feet in length, common among 
the rocks along shore but rarely seen during the day. 

Nearly all sharks of large size are accompanied by 
one or more attendants, either remoras, "sucking 



Tbe Current Supplement. 

The current Supplement, Nq. 
1273, is of unusual interest; The 
'• Engines and Boilers of the 
'Deutschland '" describes and illus- 
trates the six-cylinder quadruple 
expansion engines of 33,000. horse 
power and the boilers. ''Some Use- 
ful Photographic Formulas" is a 
choice collection of receipts. "Regu- 
lations Concerning the Prize Offered 
by the Aero Club" gives in full ail 
of the details of this important 
competition for a $20,000 prize. 
'• Where the Day Changes " is an in- 
teresting article by Dr. A. M. W. 
Downing, and is accompanied by a 
map. The usual Trade Suggestions 
from the United States Consuls, Trade Notes and Re- 
ceipts, and Selected Formulas are published. 
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RECENTLY PATENTED INTENTIONS. 
Bicycle-Appliances. 

HANDLE-BAR.— John Ryan and Charles Otis, 

Manhattan, New fork city. The invention provides a 
means for adjusting the handle-bar without affecting tbe 
position of tbe front wheel, until one of tbe handle-bare 
strikes or is over the upper main tube, and the other 
handle extends forwardly over the wheel, thereby enab- 
ling bicycles to be packed closely side by side, and to be 
trundled along without taking up much room. 

DRIVING CHAIN COVER.— Horace W. Dover, 
Northampton, England. The inventor's object has been 
to provide a neat chain-cover for the driving-gear of bi- 
cycles, motor-cycles, and the like, which cover will pre- 
vent the skirt or trousers of the rider from becoming 
entangled with tbe chain. The cover has a sheet-metal 
frame, formed of superposed metal strips of transversely- 
curved section, riveted together and clamping between 
them the intervening flanges of a panel inclosing one side 
of the frame. The detachable end-cap has a rigid U-shaped 
rim-frame whose ends are designed to slide between the 
members of the cover-frame, thereby removably locking 
tbe frame of the chain-cover on its supporting bracket. 



Electrical Apparatus. 

GROUND-PLUG FOR ELECTRICAL SWITCH- 
BOARDS.— Wallace I. Stockdon, Orange, Va. When 
properly applied to a switchboard to ground the main 
circuit, this plug will operate an audible signal independ- 
ently of the main electrical circuit and will continue to 
sound as long as the plug is in place, so that the operator 
will be notified when throngh with a line and will be cer- 
tain to remove the plug and thus avoid the grounding of 
a wire except when desired. 

CENTRIFUGAL PUMF.-Samuel Mattson, Brook- 
lyn, New York city. The piston of the pump with its 
inwardly-projecting hub, is mounted to revolve in the 
cylinder. Tbe piston has a series of pockets, each pro- 
vided with a curved bottom and an outlet-opening, the 
outlet-openings being in the rear wall of the piston, near 
the periphery. In the front wall of the piston is an inlet 
opening registering with the inlet-opening of the cylin- 
der and communicating with all the pockets. The divi- 
sion walls of the pockets are reduced on curved lines ex- 
tending from the front wall to the hub of the piston. 
The pump cannot be clogged by stones which have 
passed the piston. 

MARINE BOILER— Harry Lawson, Jersey City, 
N. J. The boiler comprises a shell, within which is a 
return-flue. Spaced mud-drums extend longitudinally 
below the shell, and between the mud-drums,is a grate. 
Water-return circulating pipes connect the ends of the 
mud-drums with tbe shell. Sets of tubes extend from 
the mud- drams to the shell between the end circulating- 
pipes, the pipes and tubes forming a fire-box with tbe 
grate. A combustion-chamber at one end of thefire-box 
extends over the corresponding end of the return-flue. 
Meaas are provided for holding the return-flue in posi- 
tion within the shell. Worn-out tubes can be readily 
removed without disturbing the general construction of 
the shell or drums. 

ENGINE.-Paul O. E. Boudreaux, Theriot, La. 
Tbe engine is an improvement in steam and air motors. 
It comprises essentially a shaft having a wheel furnished 
with sets of alternating teeth. Cylinders are provided, 
arranged in pairs, one pair corresponding with each 
wheel. Pistons moving in tbe cylinders, have stems or 
rods engaging the teeth of the wheel. Valves control 
the passage of the motive agent. 



Mechanical Devices. 

WASHING-MACHINE. —Samuel Patterscn, 
Wilkes-Barre, Penn. This clothes- washing machine com- 
prises a body in which a presser, a rubber, and a rod are 
vertically and horizontally movable. A swinging con- 
nection is provided for the rod, presser, and rubber. A 
pin extends from tbe reciprocating rod into a slot 
in an actuating-bar ; and a crank has its wrist-pin 
engaging a slot in the bar. A gearing operates tbe crank. 
The presser and rubber can be removed whenever desired. 
By turning the crank the actuating-bar is reciprocated, 
thereby operating the prester and rubber. 

BASKET-MACHINE.— William Jackson, Traverse 
City, Mich. The invention relates to a basket-form for 
b'asket-making machines, which form is held and turned 
so as to present all sides to the work. A stub fchaft is 
mounted fast on the frame, and on the stub-shaft a 
sleeve is mounted to turn, having a square portion on 
which the sleeve slides and with which it turns. A brake- 
strap is provided for the sleeve. Two rollers are attached 
to the frame and engage the basket-form at opposite 
sides of the axis of the sleeve. The basket-form is placed 
beneath the staple-driving mechanism, so that work can 
be placed on the form. The form is turned around in 
time with the movements of the driving mechanism, 
so that tbe several parts of tbe basket can be fastened 
together. 

COMBINATION METAL-WORKING MACHINE.— 
Samuel J. Hunqerford, Farnham, Quebec, Canada. 
The inventor combines a motor, a lathe, and a drill, 
with the object of economizing space and rendering the 
machine portable. The combined machine is cheap in 
its construction and is ready for instant service in any place 
where steam or other source of power is available. It 
occupies less floor-space than three separate machines, 
and requires less than the usual amount of shafting and 
belting. The machine is especially designed for use 
in railway-roundhouses, factories, mills, ships, and the 
like. 



with a shoulder when the other head engages an opposite 
recess. The latch can be rocked, and the extension slid 
in the casing. 

CAR-COUPLING.— Frank J. Penninger, 290 Tiv- 
ernois Avenue, Detroit, Mich. The invention provides 
an uncoupling device operated on the hinge principle and 
adapted for uncoupling all forms of Master Car-Buflder's 
couplers, which ordinarily require a special uncoupling 
device. The inventor employs a special spring construc- 
tion which so operates upon the uncoupling-shaft as to 
hold the crank-lever in the desired position, either 
coupled or uncoupled, as well as a spring connection 
between the crank-arm and the coupling device, which 
will yield in the direction of the coupler when the pulling 
strain is very excessive or when such strain would tend 
to break an unyielding connection. 

SIGN FOR STREET-CARS.— Louis Habselbusch, 
Philadelphia, Penn. The invention provides revoluble 
or changeable signs to be placed on the roofs of street- 
cars to indicate the destination or direction of the car. 
The hood employed can be readily removed to change 
the signs, and the signs can be shifted from the platform 
or interior of tbe vehicle and locked in place. At night 
the signs are illuminated by the light radiating from the 
clear story or interior of the car, thus dispensing with an 
especial lamp. 



Railway-Contrivances. 

SWITCH-LOCK.— Luther N. Wtatt, Lexington, 
Ky. The purpose of the invention is to provide a device 
for throwing and simultaneously locking switches, the 
arrangement being such that the switches cannot be dis- 
turbed except through the medium of the regularly-pro- 
vided lever. A stationary casing is used, formed with 
spaced shoulders, and recesses adjacent to the shoulders. 
A switch-bar extension slides through the casing, and a 
latch is pivoted between its ends on the extension and is 
slidable with the latter through the casing. This latch is 
formed with heads adapted to enter the recesses in the 
casing and is of such length that one bead will engage 



miscellaneous Inventions. 

WICK.— Hentir Sarafian and Commodore D. Run- 
dell, 621 Broadway, Manhattan, New York city. To 
eacb of these inventors a patent has been granted for a 
wick which will be incombustible, which will not char or 
clog, and which will require no trimming or adjustment. 
The wick has its body portion made of woven cotton 
cloth, while the end which carries the flame is surmount- 
ed with a refractory or incombustible material, which 
does not burn away or require trimming. 

CRANBERRY-GATHERER.— William B. Waters, 
Manomet, Mass. The device consists of a pronged scoop 
provided with a screen and a handle. The prongs raise 
the vines or bushes sufficiently to prevent scooping up a 
great amount of dirt, as the berries are stripped by the 
prongs from the branches. When a quantity of berries 
has accumulated, the leaves, stems, and other refuse are 
picked out; and when this is done, loose dirt is sifted out 
by means of the screen. 

GATE.— Marion B. Smith, Plain City, Ohio. The 
construction of the gate is such that there is no strain 
upon the posts when the gate is closed. Before it can 
be opened the gate must be raised, thus enabling it to 
clear obstructions. It can be dropped whenever desired, 
so that when it is partially opened it can be held in posi- 
tion by causing its front end to engage with the ground. 

MITER-BOX,- Marcus A. K. Shotwell, El Paso, 
Tex. The miter-box comprises a base- block, on the 
upper side of which a metal plate is located, and in the 
base below tbe plate, a turn-table is mounted to rotate 
on ball-bearings. A saw-guide is carried by the table, 
and a detent or dog engages the table. Angular adjust- 
ment can be effected while the saw is in the guide-cyl- 
inders; for, by moving the dog out of engagement with 
the turn-table, the turntable can be rotated by the force 
exerted laterally on the saw. Thus the box can be ad- 
justed to guide the saw at any desired angle. 

FIREPROOF PLASTER-BOARD.— Patrick Ryan, 
Manhattan, New York city. This invention relates to 
fireproof covering for the sides and ceilings of rooms. 
The covering is in the form of a rectangularly-edged 
board formed of alternate layers of fireproof -paper; and 
a suitable plaster coated thereon, when applied by nail- 
ing the boards in place, affords a smooth, continuous 
covering for the joists and studding of a room, is non- 
combustible, and impervious to air, dust, or vermin. 

LETTERING DEVICE.— Lucian Rust, Cleveland, 
Ohio. The object of the invention is to produce a sim- 
ple and cheaply-manufactured device which can be used 
for accurately laying out letters upon drawings. The 
device consists of two similar parts, a scale member, and 
a ruler member. The scale member has one or more 
scales laid out on its face, each scale being designed for 
producing a certain character or letter. 

KILN FURNACE, OR OVEN FOR CERAMICS.— 
Ernst K. B. Rohhardt and Friedkich A. Teifke, 
Uetersen-Moorrege, Germany. In this oven the hot fire- 
gases give up their greatest heat to tbe bottom of a 
chamber over which the heavy, cold air is collected. 
They then pass to the back of the chamber along the 
sides, front, and top of the chamber in order to escape 
through an uptake, after having given up their available 
heat. The burning of tbe articles in the chamber will 
thus be very clean; and the air may be regulated s ( o as 
to allow for the greater or less amount of moisture con- 
tained in the goods to be burned. 

FENCE-WIRE STRINGER. — John Noble, Ed- 
wards, N. Y. This invention provides a device, by 
means of which fence-wire can be strung or fed from a 
reel as needed, upon any character of ground, the ser- 
vices of only a single operator being required. The de- 
vice is so constructed that it can be operated wherever a 
man can find passage, and that it can be employed for 
rereeling or rewinding wire of any kind. 

TRAP.— Chris W. Nelson, Neenah, Wis. The trap 
is especially designed for kitchen-sinks, lavatories, and 
plumbing fixtures and is arranged to prevent dry siphon- 
ing and to permit the trap to be cleaned. Dry siphoning 
is obviated by the nse of a partition in the trap-cham- 
ber, which partition is perforated above its lower end. 
The trap can be cleaned by removing the screw-plugs 
from the heads. 



Designs* 

PILLOW-TOP. — Rappaello Astarita, Manhattan, 
New York city. The designer has conceived a very 
tasteful and artistic pillow-top, in which violets and rib- 
bons have been effectively combined. 

OFFICE-CASTER — Hobmer H. Hendee. Wilber, 
Neb. The caster is provided with receptacles for pins, 
pens, postage stamps, and articles generally used in 
offices and counting-houses. 

Note.— Copies of ahy of these patents will be furn- 
ished by Munu & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this papsr. 
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Marine Iron Works. Chicago. Catalogue free. 

" U. S." Metal Polish. Indiana polis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct, 

Handle & Spoke Mehy. Ober Mfg. Co., 10 Bell St., 
Chagrin falls, O. 

Machine Work of every description. Jobbing and re- 
pairing. The Garvin Machine Co., HI Varick St., N. Y. 

Ferracute Machine Co., Bridgeton. N. J., U. S. A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

The celebrated " Homsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

%W Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS 

Names and Address must accompany all letters 

or no attention will be paid thereto. This is for oui 

information and not for publication. 
References to former articles or answers should 

give date of paper and page or number of question. 
Inquiries not answered in reasonable time should 

he repeated : corresp* indents will bear in mind thai 

some answers require not a little research, and. 

though we endeavor to reply to all either by lettei 

or in this department, each must take his turn, 
B ii yers wishing to purchase any article not advertised 

in our columns will be furnished with addresses of 

houses manufacturing or carrying the same. 
Special Written Information on matters ol 

personal rather than general interest cannot be 

expected without remuneration. 
Sclentitic American Supplements referred 

to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. * 
Minerals sent for examination should be distinctly 

marked or labeled. 



(7891) J. T. M. ; asks for full directions 
for making a jump spark coil for four cells of Fuller bat- 
teries. A. The materials for your coil will be 4 pounds 
No. 14 A. W. G. cotton covered copper magnet wire, and 
perhaps a pound of No. 14 soft iron wire. Two binding 
posts. Two ends for the coil of hard wood of some sort 
with an inch hole through their centers. Some brown 
paper which may well be paraffined for insulation, in 
strips* aboatten and a half inches wide. For a coil ten 
inches long, cut the iron wire into pieces twelve inches 
long, heat them red hot and allow to cool slowly. 
Straighten the pieces carefully, and make a bundle which 
will fill the holes in the head tight. The two hardwood 
heads driven upon the ends of the bundle of wire 
form the ends of the coil. Leave a clear space of 
ten inches for winding the wire between the heads. 
Make a hole in the head with an awl of the size of the 
wire, and bring the end of the wire out through this 
hole before beginning to wind the coil. Cover the 
core with a layer of paraffined paper. Wind one layer 
of magnet wire upon the core, tightly and evenly. Cover 
this layer with the paper and proceed in the same way 
with each succeeding layer. The end of the wire after 
the spool is filled is to be passed through a hole in the 
head, the coil thus finished may be secured upon a board 
as a base, and the binding posts fastened to the base. 
With these the ends of the wire are to be connected. The 
coil is then ready for use. 

(7392) C. D. C. asks : 1. Is it not true 
that scientists contend that lightning has a small am- 
perage and an immense voltage ? A. Yes. 2. What 
caused them to arrive at such conclusions ? A. Measure- 
ments of the voltage required to force a spark across air 
gaps prove the high voltage of a spark. Tbe small 
amount of energy in such a discharge proves its low am- 
perage. 3. Are any instruments made forsuch investi- 
gations f A. Yes, electrometers. 4. Why is it liot ad- 
visable to turn down high bars or smooth rough places 
in a commutator with emery ? A. To avoid the possi- 
bility of imbedding particles of copper in the insulation 
between the bars and thus forming a short circuit. 5. 
Is there any method of calculating the number of lines of 
force in a magnet or solenoid? A. See Thompson's 
"Elementary Lessons in Electricity and Magnetism," 
price $1.40 by mail. 

(7893) M. G. de M. writes: 1. I have 
received from Europe a Wimshurst electro static ma- 
chine. The plates are of ebonite but they arrived warped 
and they touched themselves in the rotation. The ma- 
chine does not produce any electricity probably due to this 
and the great dampness of the climate. Is there any 
manner of making the plates again even by softening 
the ebonite. A. The plates of ebonite can be flattened 
by softening them by heat and pressing them flat-between 
two plane surfaces while cooling. To secure dryness, it 
will be necessary to inclose the moving parts of the ma- 
chine in a case and to keep calcium chloride in the case 
to absorb the moisture. 2. Can you also tell me the 
theory of this machine that I suppose is like the replen- 
isher of Lord Kelvin. A. The theory of the Wimshurst 
machine is given in Thompson's "Elementary Lessons 
in Electricity and Magnetism," price $1.40 by mail. 

(7894) J. H. L. says : 1 wish to make 

pads of my letter paper. How shall I make the gum for 
top and side so that it will not tear the paper when a 
sheet is removed and also not bz perceptable on the edge 
of sheet, which must be used on typewriter. A* For 
each 50 pounds of dry glue allow 9 pounds of glycerine. 
Soak the glue for 30 minutes and heat until.it becomes 
liquefied. Then add the glycerine. If it proves to be 
too thick add water, colored with aniline if desired. 

(7895) T. J. G. asks what you reerard as 
a good, permanent, * dry deodorizer," furnishing as well 
a fragrance to the atmosphere of airtight and .sound- 
proof telephone booths ? A. Use charcoal. It can be 
baked to restore its original absorbent qualities. Be 
careful not to ignite it in baking. If a perfume is re- 
quired, use any agreeable gum or resin, or a perfume 
powder. 



NEW BOOKS ETC. 

Hand Railing Simplified. Sectarian 
System by an Architect. Edited and 
revised bv Fred T. Hodgson. 16mo. 
Pp. 52. Price $1. 

This volume describes a novel method of finding 
curves, twists, wreaths, ramps and cuts for hand railing 
over an elliptical stair. This method of finding the 
lines and angles for stair railings does away to a great 
extent with the mystifying lines so necessary to build a 
hand rail by any of the old systems. A brief study and a 
little practice will enable the workman to understand the 
whole system. 

The Compound Engine. By P. R. Low. 
New York : Power Publishing Com- 
pany. 1900. 12mo., pamphlet. 
Price 50 cents. 

The editor of Power has done a wise thing in issuing 
this little monograph on compound engines. It is a 
subject which necessitates great clearness of expression 
and which must be illustrated by very clear diagrams. 
This result has been obtained admirably in the present 
book, which is illustrated with many diagrams. We 
commend it to all those who wish to get a thorough un- 
derstanding of the compound engine. 

The Calculations of Analytical 
Chemistry. By Edmund H. Miller, 
Ph.D. New York : The Macmillan 
Company. 1900. 8vo. Pp. 183. 
Price $1.50. 

Chemical calculations are fascinating, and there is little 
real difficulty in working any problem if the rules are 
well understood. The volume before us is an admirable 
text-book, in which new methods are described. There 
are many examples given, all of which can be solved by 
arithmetic or algebra. The book is rather more exten- 
sive than any we remembsr to have seen. 



TO INVENTORS. 

An experience of fifty years, and the preparation 
of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office Scientific American, 
361 Broadwav. New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

HAY 15, 1900, 

AND BACH BEARING THAT DATE. 
[See note at end of list about copies of these patents.] 



Advertising wagon, W. Uting 649,622 

Alarm. See Pyrotechnic alarm. 

Alkali and halogen gas, manufacturing caustic, 

C. B. Acker 649.665 

Amalgamator, A. Z. Baldenebro 649.796 

Aquarium, G. W. Sues 649.494 

Arbor attachment for holding work, C. H. Bart- 

lett ■. 649,571 

Armature cores, spacing rib or block for, J. A. 

Foshag 649.574 

Awning. L. Wolf 649,789 

Axle collar washer, G. W. Hedrlck 649.603 

Axle lubricator. J. B. Decker 649,819 

Axles, forging car, C. M. Wales 649.497 

Back pedaling brake, V. E. Doremus 649.6.81 

Bait casting hook. L. F. Crosby 649,508 

Bank vault, J. T. Hough 649.456 

Baror wire cutting machine, C. W. Levalley 649,850 

Barrel lifter, J. If. Keilly 649.480 

Basket, fruit, G. Miller 649,467 

Batteries and regenerating elements thereof, 

operating primary. H. K. Hessetal 649,840 

Batteries and regenerating elements thereof, 

operating two liquid primary, H. E. Hess 

etal 649,841 

Battery. See Storage battery. 

Battery compound, H. Blumenberg, Jr. ...649,653, 649.554 

Bearing, ball, W. J. Brewer 649.802 

Beater or mixer. W. H. Spanier 649,683 

Beer, etc., in glasses, tankards, etc., apparatus 

for indicating and checking supply of, L. 

Beyer 649.631 

Bicycle attachment, J. B. O'Neill 649,746 

Bicycle gear. P. J. Scharbach 649.878 

Bicycle support, P. Goldsmith i 649,663 

Bicycles, etc., driving mechanism for, J. C. 

Busche 649,806 

Bicycles, etc., steering fork for, C. F. Harring- ■ 

ton 649,691 

Binder, paper, C. H. Stoelting. 649,649 

Binder, temporary, J. Bystrom 649,867 

Binnacle and steering stand, W. T. Stanworth.. . 649,771 
Bit. bee Drill bit. 

Blotter device, rotary or revolving, W. B. Rip- 
ley 649.755 

Boat, J. C. Nichol 649.525 

Boat, dumping. W. S. Barney 649,427 

Bobbin. B. K. Hendrick 649,638, 649,669 

Boiler furnace, steam, W. R. Hlnes 649,664 

Boot or shoe, rubber soled. G. F. Butterfleld 649.434 

Bottle, non-rerl liable, W. H. Boyington 649,801 

Bottle, non-reflllable, J. Reepmaker 649,752 

Bottles, etc., closure for, E. Hoffman 649.463 

Box made of a single piece. Laden & Ortelli 649,462 

Bracket. See Lamp bracket. Shade bracket. 

Bracket. C. V. Doebler 649.658 

Braiding machine, A. B. Diss 649,688 

Braiding machine, C. Schutz 649,618 

Brake. See Back pedaling brake. Electric brake. 

Brake beam, B\ W. Coolbaugh 649,568 

Brake beam. J. H. Hansen 649.891 

Breeching. H. P. Quin 619.477 

Brick machine, R. Anthony 649.792 

Bridge, arch. D. B. Luten 649.6(3 

Brush, J. C. Ludke 649,853 

BruBh. air. C. L. Burdick 649,430, 649.431 

Bundle discharging mechanism, B. A. Johnston.. 649,731 
Burner. See Hydrocarbon burner. 

Button, collar, L. H. Rrooks 649.656 

Button, tack fastened, C. A. Bryant 649.886 

Cable sprocket wheel, W. W. Willson 649,563 

Calculating machine. J. Mallmann 649,522 

Cannon, breech loading, E. Burkins 649.433 

Cap, D.J. Cremen S4S-gll 

Car attachment, railway, fc. A. Baier "49.795 

Om\ convertible. Burger & Williams 649.804 

Car coupling. P A. McPeak §4?-§?S 

Car door. Carters Davidson M^-si . 

Car door cleat and fastener. H . H . Burkhart 649.805 

Car fender, etc.. tram, W. Mattes ^-'Qi 

Car washing apparatus, railway. C. A . Wheeler.. . 649.786 

Carbon, electric light. J. V. Sanders 649.551 

Carbureter, Carter & Zierlein , 649.435 

Carbureter. Verhaeen & V an Gink 649,865 

Carriage, motor. R.M. Gay 64a.ti89 

Carriage, motor. W. B. Mason 649,667 

Cart, dumping. H. A. Dirkes 649.687 

Casein, solid, W. A. Hall 649.690 

Caster, furniture, G. D.Clark 649.606 

Chance and game apparatus, T. H. Coker, Jr 649.814 

Check holder, sales, S. Liebman 649,736 

Chopper. See Food chopper. 

Churn, W.Smith 649.557 

Cigar making m acbine, E. Dubois 649,337 

(Continued on page SSS.) 
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OOD or METAL 
Workers 



Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 

A— Wood-working Machinery, 

B — Lathes, etc. 
SENECA FALLS MFO. CO. 
6Q5Water St., Seoeca Falls, N. V. 




AMERICAN PATENTS. — AN 1NTER- 

esting and valuable table showing the number of natents 
granted tor the various subjects upon wbich petitions 
have been filed from the beginnine down to December 
31. 181*4. Contained in Scientific American Sup- 
plemknt, No. 1 00*2. Price 10 cents. To be had at 
this office and from all newsdealers. 



Cnnf and Dnuior !im( Turret Lnthea, Plan- 
rUUL dllU rUWCI era, simpers, and Drill Presses. 
SHEPARD LATHE CO., 133 W. 2d St., Cincinnati, O. 




Water Emery 
Tool Grinder 

Has no pumps, no valves. No 
piping required to supply it with 
water. Always rea<1y for use. Sim- 
plestin construction, u.ostefflcient 
in operation. 

JW~ Sendf or catalogue and prices. 

W. F. & JNO. BARNES CO. 

1999 Ruby St., Rockford, 111. 



The Eureka Clip 

The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers. Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for JSo. 
To he had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121, Bloomfli Id. A. J. 





No. 30 Hand Machine. 
RaneeMto2" R.&L. 



THE FORBES 
PATENT DIE STOCKS. 

Twoand three inch pipe can 
be threaded by a boy using 
only one hand on a crank. 

PT" Send for illustrated catalogue 

CUR US & CURTIS, 

6 Garden St., Bridgeport, Conn. 



STEEL ROLLS 

for flattening wire for all purposes 
&y Send for circulars. 

BLAKE & JOHNSON, 

P. 0. Box 7, WATERBURY, CONN. 



COBURN t^v TRACK 





PATENT 
TROLLEY 
Parlor, Barn and 

Fire Door Hangers 

All Styles. 

Latest Improvements. 

W Send for Book. 
j Coburn Trolley Track Mfg. Co. 
Holyoke, Mass. 



The Fifield Automatic 
Drilling Attachment 

For use in Bit Brace, by all classes of me- 
chanics. Bearings of hardened steel. Runs 
on hardened steel balls. Sell -feeding. No 
mechanic can afford to be without this tool. 

Sendf or circular and prices. 

A. L. SMITH & CO., 
1306 ARCH STREET, PHILADELPHIA, PA. 




•?—-, — n*—f i* 



| INSIDE MICROMETER. 

a For close 

X internal 

T measure- 

X meats. 

<? Reads in thousandths. Capacity 2H in. to 10 in , w 

♦ with Ave rods. Price 8*2.00. ^ 

^ ty Catalogue of Fine Tools free. & 

% CT! STARRETT ten Athol, tf. A #. s A\ I 




The New YANKFE DRILL GRINDER 

Scientifically Correct. 

KON-WOKKERS. More of these ma- 

" inea have gone into the leading plants of 

a world in the last two or three years than 

y other. WHY? Because hand ground 

drills wont do correct work. They break, wear 

tapering, and only last half as long as machine 

ground. Send for catalogue explaining all of these 

things. This is the only drill grinder ever made 

rciiuiring lint one preliminary ndjiistni.-nt. Write 

to us Now for full data. T11E Fl'LLEK 

MFO. CO., Soccoraora to G. T. Karnes Co., 850 

A-.* In in A v., Ktilmnnzoo, Mich.. U.S.A. 



THE RIVETT SLOTTER 

as an attach- /* ment to our 8-inch Precision 
Lathe is exceedingly useful in 
cases where itis necessary to put a 
key-seat in as smal I a ho le as 
a t-utter may tee madeto stand 
j the work. Kr«m 40 seconds to 
2 minutes suffices to put a key- 
seat 'm a hole H in. diameter 
and H in. long it depends on 
the metal. This is acknowl- 
edged to be a most valuable tool, indis- 
pensable in ail up-to-date shops throughout the country. 
FANEUIL WATCH TOOL CO., Brighton, Boston, Mass. 



GASOLINE MOTORS FOR 





AUTOMOBILES, 
JUAIMNE, 

BICYCLES, 
AND PORTABLE USES. 



From 1 to 
any desired 
Elorse-Power. 



Costs 9 cents per day per Horse- 
Power to run. 
Simplest in construction and easiest 
to operate. 

ECKHARD GASOLINE MOTOR CO.. 
BRIGHTON, N. Y. 




Cistern, H. W. Harry 649,8:*8 

Clamps for packing cases, machine for making 

metallic, J. E. & A. Tascber 64!»,776 

Clasp for envlops, wrappers, boxes, etc., W. 

Schmidt 649,764 

Cleaner. See Tube cleaner. 

Cloak rack, revolving, E. Leger 649.734 

Clock, electric. S. P. Thrasher 649.587 

Clock, secondary electric. S. P. Thrasher.. 649,589, 649.591 

Cloth cutter. It. Phillips 049.8112 

Clutch, McU loughlin & Lesperance 649,704 

Clutch, spike pulling, F. Newnbam 649,878 

Coal cabinet. C. M. Nelsen 649.471 

Cock or regulator, gas. G. W. Bishop 649,7ifcl 

Coffin attachment, E. Miller 649,740 

Coin controlled apparatus, U. Perrier (1411,645 

Coke oven, G. Hilgenstock 649,450 

Coke oven doors, device for drawing up, G. Hil- 
genstock 649,451 

Coke oven, externally heated. O. Ruppert 649,483 

Comb cutting machine, H. H. Predmore 64i(,875 

Confectionery making apparatus, T. V. Cox 649.569 

Controller mechanism, A. E. Norris 649.644 

Cooker, feed, J. W. Troutman 649,684 

Cooler. See Milk cooler. 

Cork puller, E. Walker 649,498 

Cotton picker, W. Warmack 649,710 

Couch, W. Voeler 649,780 

Coupling. See Car coupling. Hydraulic coup- 
ling. Pump rod coupling. Steam coupling. 
Thill coupling. Windmill coupling. Wire 
coupling. 

Crane, H. H. Hoke 649.578 

Crate, folding, J. C. Erity 649,660 

Crockery mold, ,J. Cook 649,888 

Cup. See Paste cup. 

Currying machine. L. C. Schneider 649.487 

Curtain for cabinets, desks, etc., P. J. Pauly, Jr.. 649,705 

Curtain holder, W. L. lsbills 649.729 

Curtain ring and holder, combined, A. Beulwitz.. 649,715 

Cut out, E. Pettet fc49,527 

Cutter. See Cloth cutter. 

Cyclometer guard, C. H. Eldon 649,570 

Dental engine handpieces, shaft coupling for, R. 

K. Ludwig 6451.642 

Dental forceps, B. B. Mories 649.742 

Dentist's mouth dilator, etc., J. A. W. Lundborg. 649,854 
Dichlordietbylrbodamin and making same, sul- 
fonated, H, Boedeker 649.716 

Die head, J. P. Lavigne 649,733 

Dinaphthylamin sulio derivative and making 

same, Bammann & Vorster (549,714 

Disinfecting apparatus, b\ J. Mitchell 649,583 

Displaying advertisements, etc., apparatus for, 

F. M. Johnson 649.459 

Door, grain, E. Jacquemin 649,ii9ii 

Draught equalizer, five-horse, H. Lenling 049.735 

Draught regulator. G. H. Scharf 649,703 

Drier. See Hairdrier. Lumber drier. 

Drying apparatus, C. K. Splivalo 649,648 

Drill. See Hock drill. 

Drill bit. V. Schrader 649,488 

Dye and making same, blue basic, B. Homolka. 

649.727, 649.728 

Dyeing, R. E. Schmidt 649,486 

Eggs, cleaning, D. D. & J. A. Wilson 649,652 

Elastic wheel, M. T. Minogue (149.668 

Electric brake. Steel & Nesbitt 649,620 

Electric energy, controlling and distributing, F. 

W. Erickson 649.572 

Electric light system. H. K. Roach 649,549 

Electric machine brush holder, H. Sawyer 849.552 

Electric meter. W. H. Pratt (549,707 

Electric switch, h\ Scbwedtmann 649,;"S54 

Electric switch, F. L. Sessions 649.767 

Electric traction, means to be employed in, M. J. 

Barreau 649,797 

Electrical energy, apparatus for transmission of, 

N. Tesla 649,621 

Electrolysis apparatus, A. E. Peyrusson 649.614 

Elevator, F 1 K. Fassett 649,6C2 

Elevator door. H. Bitner 049., 505 

Engine. See Explosion engine. Rotary engine. 
Traction engine. 

Engine, \V. C. Deibert 649.820 

Engines, electrical igniter for gas, D. M. Tuttle.. 649,778 
Engines, sparking igniter for explosive, C. E. 

Duryea 649.441 

Envelop, interlocking return, T. M. Sherriff 649,768 

Envelop, photographic mailing, J. Burton 649.627 

Eraser, blackboard, G. F. De Forrest 649.599 

Excavating and elevating apparatus, F. E. Allen 649.791 

Exhibiting machine, J. Heissenberger 649,869 

Exhibition card. F. Scbmetz 649,485 

Explosive, A. Luck 649.852 

Explosive engine. Woodward & Barckdall 649,713 

Extension table, F. Sutter 649,774 

Eyelet. Saltzkorn & Nicolai (549.761 

Farm gate, J . B. Eugstrom 649,589 

Faucet. J. Howes 659,457 

Faucet, two way, W. H. Barrett 649,428 

Feed water, etc., structure for cooling, Fischer 

& Klepetko 649.573 

Fence clips, tongs for keying, F\ Canfleld 649,887 

Fence machine, H. A. De Cheiine 619.598 

Fence machine, slat and wire, W. F. Seargeant.. 649.555 

Fence post, L. K. Forsythe 649.830 

Fence post, A. E. Roberts 649,756 

Fence, wire, A. E. Roberts 649.8H3 

Fence wire stretcher and tightener, J. M. Napier. 649,524 

Fence, woven wire, J. B. Elngstrom 649,827 

Fender. See Car fender. 

File wrapper and package fastener, F.C.Davis.. 649.816 

Filter, O. Selg 649,490 

Filter, cistern, G. Ritt.er 649,530 

Firearms, safety mechanism for double action, 

H.M.Caldwell 649,809 

Fire escape, C. A. Ives 649.458 

Fire escape, J. T. Smith 649.769 

Fire extinguisher, !>. \V. Diggs 649,f>57 

Fire extinguisher. C.J. Zappert 649,564 

Fish hook, C. Fredricks 649.510 

Fishing net frame, J. G. Landman 649,581 

Fixture, A. C. Fischer..... (>49.(vJ4 

Floral stand, A. Klokner 649.(197 

Flower holder, T. Payne 649.874 

Fluid pressure press, R. Ruetschi 649,760 

Flushing apparatus, E. J. McCulloch 649.670 

Fly trap. A. Hammond 649.448 

Fo»d chopper, L. T. Snow 649.770 

Forges, injector for portable, H. E. Parson 649,672 

Forging press, J. P. Kelly 649,516, (i49,517 

Fork crown, tubular, W. H. Fauber 649,633 

Furnace. See Boiler furnace. 

Furnace, H. J. J. Charlier 649,567 

Furnaces, apparatus for introducing air and 

steam into, S. B. Molony 649,611 

Garment holder, F. L. Napier 649.584 

Gas administering apparatus, A. \V. Browne 649,717 

Gas generating apparatus, acetylene, A. F. 

Chace 649.811 

Gas generator, acetylene, T. C. Buddington 649.596 

Gas generator, acetylene, A. F. Chace 649.812 

Gas generator, acetylene, F. A. Feldkamp 649.442 

Gas generator, acetylene, L. Mayhew 649.466 

Gas generator, acetylene, W.Miller 649.610 

Gas generator, acetylene. W hitcomb & Eaton 649.5*50 

Gas lighting attachment, P. Bardot 649.426 

Gas, making, E. Pilous 649.749 

Gas, producing illuminating, C. L. Rowland 649,550 

Gate. See Farm gate. 

Gate. W. A. Bone 649.532 

Gate attachment, L. A. Ash by 649,794 

Generator. See Gas generator. 

Glass, machine for manufacturing wire, J. W. 

Sheppard 649,647 

Glassware, glory bole furnace for finishing, As- 

lakson & Lippincoit 649,425 

Gold or other precious metals from slimes, ex- 
traction of, W. A. Caldecott 649,628 

Gradients of stratified masses, apparatus for de- 
termining direction of, II. Goth an 649.636 

Grain cleaning device, \V. E. Lannon 640.543 

drain distributer, R. J. Moulton 649,702. tflft.703 

Grain elevator distributing spout, J. J. Gerber. . . 649.724 

Grate. liedpath& Reid 649.478 

Grate, fire. F. Pierce 649.528 

Gun. tiao. A. H. Forstner 649.829 

Gutter hanger former. J. E. Ilynes 649.847 

Hair clamp, W, J. Koenig (149.848 

Hairdrier, A. M. Kellogg 649.608 

Hair ornament holder. W. .1. & M. R. Littell 649.465 

Hammer, throwing, F. C. Breakspear 649.885 

Handle and strap, convertible, A. W. Furnivall.. 649,832 
Hat rack and clothes drier, combined, A. R. 

Youngs 649,883 

Heater. See Stove beater. Submerged beater. 

Heater, R. A. Palmer 649.474 

Heating apparatus. J. A. Wills. 649,54)2 

Heating conductors, protecting electric, W. S. 

Haiaway. Jr 649.726 

Heating vessel, domestic. N. Shaw 649.556 

Heels, press and irold for making, F. W. Cov 649.889 

Hermetically sealed Jar, W. H. Iloniss. ...649,843, 649.844 

Hitching device. G. W. Hardin 649.837 

Hitching weight, C. B. Fisher 649.5(19 

Hog tamer. W. I. Short 649.682 

Hoof trimmer, A. Maxwell 649,738 

Hook. See Bait casting hook. Fishhook. Snap 
hnok. Swivel hook. 

Hook and eye. W. S. Richardson 649 876 

Horse detacher, C. S. Green 649.601 

Hose supporter, F.K.Hickok 6J9.842 

Hydraulic coupling, T. C. Prouty 649,476 

Hydrocarbon burner, C. K. Sutton 649,881 

(Continued on page ssh) 




A SAFE GUIDE 

through the hours, moments and seconds of 
a lifetime, stands the 

Ruby Jeweled Elgin Watch 

possessing accuracy and every mechanical 
perfection that has won for it the proud 
title of 

The World's Standard. 

All jewelers sell them in sizes and cases to 
suit everyone. 

An Efglii watch always has the word 
'*Els*lii*' engraved on the works— fully 
guaranteed. 

"The Ways of a Watch" mailed free on request. 

KLtilN NATIONAL WATCH CO., - Elgin, \\\ m 




YOURS FOR QUICK WORK. 

The Chain Saw 

Mortiser. 

B3F" Send for Circular 
describing it 

New Britain Machine Co.. 
New Britain, Conn. 




AT I ACT! HOUSES LIGHTED 
A I LMO I i BY BATTERIES 

CHEAPEST AND BEST LIGHT. 

We also want Agents for our Table Lamps, 
Carriage and Bicycle Lights, Fan Motors 
with Batteries, Cap Lights, Necktie Lights, 
and everything electrical. Largest makers 
in the world and we undersell all. Agents 
wanted. Send for neiv Catalogue, just out. 
OHIO ELECTRIC WORKS, Cleveland, Ohio. 




ARMSTRONGS PIPE THREADING 




— AND— 

CUTTING-OFFMACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas. and Steam Fit- 
ters' Tools. Hinged Pipe Vises. 
Pipe Cutters. Stocks and IHes 
v/niversalVy acknowledged to be 
the BEST. iW~ Send for catalog. 
THE ARMSTRONG MFG. CO. 
Bridgeport* Couu. 



PROPOSALS. 

Commission 

new East River Bridge, 

City of New York. 

NOTICE TO CONTRACTORS. 

April 19, 1900. 
Bids will be received by the Commissioners of the 
New East River Bridge, at their office, at .No. 258 Broad- 
way, in the Borough of Manhattan, in the City of New 
Vork, at two o'clock in the afternoon of the 31st DAY 
OF 1 MAY, 1900, endorsed "BID FOR CONSTRUC- 
TION OF THE STEEL AND MASONRY APPROACH 
ON THE BROOKLYN SIDE OF THE NEW EAST 
RIVER BRIDGE," for furnishing the materials for 
and c nstructinsr the steel and masonry approach on 
the Brooklyn side uf the New East River Bridge, in 
accordance with the proposed form of contract and the 
drawings and specifications therefor. All bids shall be 
enclosed in sealed envelopes, addressed to Lewis Nixon, 
President of the Board of Commissioners of the New 
East River Bridge, and presented to him on that day 
and at that hour at said office, and such bids will be 
opened in public meeting by the said Commissioners on 
that day at two o'clock in the afternoon. 

Copies of the specifications and the general drawings 
for the work, with the proposed foims for the bid, hand 
and contract, may be seen, and further information will 
be given at the office of theChief Engineer. No. 84 Broad- 
way, Borough of Brooklyn, City of New York, on and 
after tbe28th day of April, 1900. 

The Commissioners require that all bidders shall care- 
fully examine the specilications. drawings and proposed 
form of contract, in order that no question as to their 
meaning may arise hereafter. It must be distinctly 
understood that no changes in the quality of the mate- 
rials or of the workmanship will be allowed, and that the 
specifications will be adhered to strictly. 

The contract is to be completely pertormed within 
twelve months after the execution of the contract. 

Bids will be made upon a form provided therefor, and 
only those bids will be considered which are complete, 
in proper form, comply with the requirements herein 
stated and are offered bv parties of known reputation, 
experience and responsibility. 

Each bidder will be required to deposit ? with his bid, 
in the office of the Commissioners, a certified check for 
$6,000, payable to the order of Julian D. Fairchild, as 
'l*i easurer of the New Eust River Bridge Commissioners, 
as security for the execution by him of the contract and 
the eiving of the required bond, if bis bid is accepted, 
within two weeks after notice of the acceptance of his 
bid. 

The Contractor will be required to give a bond in 
the penal sum of f200.0(HI, in the form annexed to the 
proposed form of contract, with two approved surety 
companies doing business in the City of New York, con- 
dii ioned for the prompt and faithful performance of the 
contract and its covenants and the work thereunder. 

As by far the greater part of this work can be exe- 
cuted only by bridge establishments of the first class, 
bids will be received only from such parties as have the 
requisite plant and facilities, which have been in suc- 
cessful operation on work of similar character for at 
least one year. The bidders must be, in the opinion Oi 
the Commissioners, fully qualified b"th by expenen<t 
and in appliances to execute wot k of this character urn' 
importance according to the highest standard of such 
work at the present time. 

The commissioners reserve the right to reject any 
and all of the bids offered, and to accept any bid c flered. 
LEWIS NIXON, President. 
JAMES D. BELL, Secretmry. 



ANY" interested in Art, Ar- 
-* 1 tistic Shading or Coloring 
will do well to write 

The Air Brush Mfg. Co. 

SO Nassau Street, 
RocLf.Hd, 111., U. S. A. 




PRINT 

YOUR 

OWN 

CARDS, etc. 

CfS DDCCQ Circular or email Newspaper Press 
dO r IICOO £18. Typesetting easy. Money 
maker or saver. Send stamp for catalogue, presses, type, 
paper, etc. THE PRESS CO., Meriden. Conn. 




WARREN'S Natural Asphalt Stone 
Surfaced Ready Roofing. 

The surface is completed 
at the factory aurl does 
not require painting. Dur- 
able and economical. Com- 
= pa rati vely fire-proof. Has 
mS inch lap edge. Genuine 
jTri n i dad asphalt. De- 
signed for application 
without the help of skilled roofers. 
Warren Chemical & Mfg. Co., 85 Fulton St., New York. 




HOLDS UKt^s PURE 

ft VlSl^fe^JliLUMmUM 



\J\ Hew Button 

THE BEST THING YET! 

Is simple and durable, andean 
be put on and taken off ;it will. 
Nothing like it in the world. 
Try a set and be convinced. If 
your dealer does not keep them 
send 25c. to us for sample doz. 
THE L. A 11. SUPPLY CO., 
85 Commercial Avenue, 

Bliigfiitiutoii, N. Y. 



THE » QUEEN *» DRAWING PENS. 

SCIENTIFICALLY £ HAPPENED. 




All Queen Pens are sharpened by experts who have 
had many years' experience in mafeing and sharpening 
Drawing Pens, Only the finest English Steel is used iu 
the Queen Pens, and they are hand-made and carefully 
tempered by our improved process. QUEEN & GO«i 
Inc., Mathematical, Engineering and Scientific Instru- 
ment Makers, 1010 Chestnut St., Philadelphia. 



WELLS 



DRILLING 
achines 

Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, I*. Y. 



defiance: machine works 

DE.FIANCE, OHIO. U.S.A. 

<K=l BUILDE.P.5 OF ^-f 
IPHUB, SPOKE., 4 

WHEEL, BENDING, 

WAGON, CARRIAGE. 

K^ AND HOOP -y\ 

I machinery:'! 

LONDON OFFICE, 16 ELDON STR.E..C. 
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Commission 

New East River Bridge, 

City of New Tork. 

NOTICE TO CONTRACTORS. 

April 19, 1900. 

Bids will be received by the Commissioners of the 
New East River Bridge, at their office, at No. 258 Broad- 
way, in the Borough of Manhattan, in the City of New 
York, at two o'clock in the afternoon of the 3 1ST DA¥ 
OF MAY, 1900, endorsed "BID FOR CONSTRUC- 
TION OK THE STEEL AND MASON K Y APPROACH 
ON THE MANHATTAN SIDE OF THE NEW EAST 
RIVER BRIDGE" for furnishing the materials for 
and constructing the steel an* masonry approach on 
the Manhattan side of the New East River Bridge, in 
accordance with the proposed form of contract and tne 
drawingsand specifications therefor. All bids shall be 
enclosed in sealed envelopes, addressed to Lewis Nixon. 
President of the Board of Commissioners of the New 
East River Bridge, and presented to him on that day 
and at that hour at said office, and such bids will be 
opened in public meeting ky the said Commissioners on 
that day at two o'clock in the afternoon. 

Copies of the specifications and the general drawings 
for the w»rk, with the proposed forms for the bid, bond 
and contract, may be seen, and further information will 
he given at the office of theChief Engineer, No. 81 Broad- 
way, Borough of Brooklyn, City of New York, on and 
after the 28th day of April, 19G0. 

The Commissioners require that all bidders shall care- 
fully examine the specifications, drawihgs and proposed 
form of contract, in order that no question as to their 
meaning may arise hereafter. It must be distinctly 
understood t*at no changes in the quality of the mate.- 
rials or of the workmanship will be allowed, and that the 
specifications will be adhered to strictly. 

The contract is to be completely performed within 
fifteen months afterthe execution of the contract. 

Bids will be made upon a form provided therefor, and 
only those bids will be considered which are complete, 
in proper form, comply with the requirements herein 
stattd and are oflered by parties of known reputation, 
experience and responsibility. 

Each bidder will be required to deposit, with his bid, 
in the office of the Commissioners, a certified check for 
¥12,000 payable to the order »f Julian D. Fairchild, as 
Treasurer of the New East River Bridge Commissioners, 
as security for the execution by him of the contract and 
the giving of the required bond, if his bid is accepted, 
within two weeks after notice of the acceptance of his 
bid. 

The Contractor will be required to give a bnnd in 
the penal sum of $4t0,0u0, in the form annexed to the 
proposed form of contract, with two approved surety 
companies doing business in the City of New York, con- 
ditioned for the prompt and faithful performance of the 
contract and its covenants and the work thereunder. 

As by far the greater part of this work can be exe- 
cuied only by bridge establishments of the first class, 
bids will he received only from such parties as have the 
requisite plant and facilities, which have been in suc- 
cessful operation on work of similar character for at 
least one year. The bidders must be, in the opinion of 
the Commissioners, fully qualified both by experience 
and in appliances, to execute work of this character and 
importance-according to the highest standard of such 
work at the present time. 

The Commissioners reserve the right to reject any 
and all of the bids otlered, and to accept any bid offered. 
LEW IS NIXON, President. 

JAMES D. BELL, Secretary. 



It Would Look Better! 




More homelike, if your lawn were neatly fenced. This 

HART MAN STEEL ROD LAWN FENCE , 

with steel posts is moat durable* handsome and 

chean. LrtOkintn* 1 -- -mptteT T»«.-*rr*" i *'" , * ,,, »'*- , ^tffrPfi. 

CIARTIWON MFG. CO., Box 29, ELLW000 CITY. PA. 
or lEoom 9», ftOit Broadway, Mew York City. 





Ol THE "HOCCSON" 

§ POCKET TIME STAMP 

$S> Prints Year, Month, Day. Hour and Min- 
ute. Correctly timing every act. opera- 
tion or transaction. Watchman and Em- 
ployes' register, general time and check 
svstem, an absolute necessity in every 
business. Air cushion base. Operated 
without pounding. Complete with die 
and ink ready for use. t3B^ Guaranteed 
for perfect work and correct time, or money 
refunded. 27 Thames St., N. Y. 

They Stand High Pressure. 

The Hercules Seamless CotiTier Flcntsand 
Air Chsmbersar e made specially for Steam 
Traps, Receivers, Condensers, Steam Pumps, 
etc. The origin el seamless goods. ISot 
imitations. Catalogue No. 2 Free. 
Hercclkh Float Works, Springfield, Mass. 
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Scientific Jlmmait. 



May 26, 1900. 



A wag to^ 

change 
gout? 




YOU can prepare yourself for a better position 
without neglecting y«ur present work. 
Our studentsadvance in salarj' and position 
white studying. More than 150,000 students and 
graduates have taken technical courses by mail. 
No need to leave home or sacrifice present sal- 
ary. Our own copyrighted texts are furnished 
free. Your success is guaranteed. 

Others Have Raised Themselves. 

Devote part of your leisure timeto the study of 
Mt-t-hunicul or Architectural ltraiiglitlng, Klec- 
trle ul* Mechanical* M. cum or Civil Engineering, 1 
Architecture, Surveying, 51 hi 1 "jr. i'heiiiUtry. 
Bookkeeping ami Stenography B Y MAIL. 

KsiaHished 1891. Capital $1,d0u,IO0. Write and tell ua 
what profession you wish to enter. 

The International Correspondence Schools, 
Box 943 Seranton, I*a. 




A successful Acetylene Gas Automo- 
bile Lamp, using the same patented system 
of generation that has made the Solar Bi- 
cycle Lamp so successful. 

Automobile Lamps* to attach in center 
of dash, SB. 00 each. 

Carriage Lamps. $1*2.00 per Pair. 

Dash Lamps. $7.00 per pair. 

These can be obtained at your dealers at 
this price, or from us, express prepaid. 

B3f~ Send for our illustrated booklet. 



BADGER BRASS MFG. GO 



Kenosha, 




A Safe Housekeeper 



\s our Hammerless 




Sold by... 

Hardware, Sporting Goods 
and General Stores. 

Catalogue S for the asking. 

HARRINGTON & RICHARDSON 
ARMS CO., Worcester, Mass. 



SUBMARINE TELEGRAPH.— A POP- 
ular article upon cable telegraphing, scientific Am- 
erican Supplement i 13*. Price 10 cents. For sale 
by Munn & Co. and all newsdealers. 
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Hydrocarbon burner, Incandescent. C. K. Hard- 
ing.. 649,637 

Hydrocarbon burner, incandescent, V. ,T. Roger.. fi49,r>17 

Induction coil, H. E. Willis .149,788 

Injector for steam boiler tire boxes, steam. ,J. A. 

Green (149.445, tW9,446 

Inking pad, L. Baumgarten (549,592 

Insect trap, Scblacbter & Keiferscheid (549,484 

Ironing table, folding, J. H. Osts 649,861 

Jacks, device lor providing level bearings for 

jaws of, J. W. Horth «49,84r! 

Jar. See Hermetically sealed jar. 

Jar cap, hermetically sealed, W. H. Honiss 049,845 

Joints, making welded, E. C. Palmer 64D.473 

Journal box. l\ Brown 649.534, 649.535 

Knives, etc., scale gage for setting. C. ,J. Quinn. . 649.751 

Knockdown stand or table, II. Keller H49.6H5 

Lamp, acetylene gas, W. V. GoelLz et al 649.834 

Lamp, acetylene gas generating, A. K. Stein tUtt.SHU 

Lamp bracket, electric. W. H. Morse 049.544 

Lamp trimmer's tool, E. -M. Wilkins 1149,501 

Lantern. J. H. Hill 64U.4o'2 

Lantern bolder, K. E. McConley 649.545 

Lantern, tubular. G. B. Pumpelly 649.529 

Lathe, turning. J. Li. Back 649.504 

Lathe, wood turning, G.Brenner 649,ii55 

Lead carbonate, making. G. 1). Coleman 649.507 

Leveler, pulverizing. W. Z. Brown 649.595 

Lifter. See Barrel lifter. Photographic plate 
lifter. 

Liquids on draught, cabinet for. M. he vine 649.S51 

Lock, B. Phelps 64!l.70fi 

Loom picker, .VI. M. Lahue (149,«9H 

Lubricator. See Axle lubricator. 

Lubricator tiller. W. McNeill (149,613 

Lubricator strainer plug, T. E. Tyler 0411,77!) 

Lumber drier. G. B. Robertson 64!),757 

Lumber, drying. G. B. Robertson 649.758 

Mail pouch, C. Lawrence f!4!i.4t;;i 

Matting rolling machine. M. W. Hunter 649.(194 

Measure, liquid gold, A. M. Rouse 649.871 

Mechanical movement, E. ,1. Pr indie (149.708 

Mechanical movement. Sears & Currey 64U.48 , .t 

Medicated bat pad, B. A. Eld red 649.8?6 

Medicated vapor injector. H. \V. Libbey 649.521 

Metal plates, apparatus for cutting grooves in, A. 

Oppeit 6*0.Rf)U 

Meter. See Electric meter. 

Milk cooler. W. G. Halford 649.836 

Milk cooler, aerator, and separator, P. O. Hirsh.. 649,604 

Moistening apparatus, A. V. Hysore 

Mold. See Crockery mold. Stone mold. 

Molding apparatus, C. Herman 

Motor. See Turbine motor. 

Motor. E. h\ Porter 

Motor control, system of, C. W. Larson 

Mower attachment. J. E. Stanfield 

Musical instrument, automatic. J. A.AVeser 

Needle tilling machine, J. E. Innmn 649,607 

Newspaper selling apparatus, coin controlled. A. 

M. Armies 649,793 

Nipple, nursing, C. E. Black 649.593 

Oiler, automatic. ,J. F. McEntee 649.671 

Oven, Jacobson & .loransnn 649,695 

Packing machine, W. I.. Hardy 649,449 

Pad. See Inking pad. Writing pad. 

Paper feeding machine. T. C. Dexter 649.S131 

Paper registering instrument, T. C. Dexter 649.822 

Paste cup. G. W. Bassett 619,866 

Paste cup. W. Hodiger 649.SK4 

Pencil, lead. A. Truscott 619.777 

Phonograph. Grelet & Vives 649.725 

Photographic plate lifter, Fischer & Schade 649.723 

Photographic printing apparatus. C. K. Jenkins.. 619,730 

Piano action, repeating upright, J. L. Wilson i'.49.5til 

Picker. See Cotton picker. 

Picture frame, K. R. Debacber H49.fj.30 

Pipe clamp, inside, H. i Chubb . 649.8i;i 

Pipe covering, J. A. McConnell 649.409 

Pipe lock, \V. H. Kessler 649,518 

Pipes, automatic cut oft' mechanism for wnter. I>. 

W . Troy 649,496 

Pipes, detachable coupling for vent or waste, T. 

G. Neal 649.744 

Planter, check row corn, C. M. Dayton 649.818 

Planter, corn, C. E. Jackson 649.579 

Plastic substances, apparatus for working and 

shaping, W. S. & C. 1. Corby 649,437 

Plow, M. Bystrom 649,808 

Plow, seeding, F. A. Wells 649.55!) 

Pneumatic tool. C. B. Richards 649,754 

Post. See Fence post. 
Press. See Forging press. 

Press, A. J. Duckworth 649,600 

Press for oleaginous substances, /Oder & Hayne. 649.50M 

Printing machine, plate. J. P. Stevens 649.773 

Propelling vessels, means for, A. Voltor 64i),781 

Puller. See Cork puller. 

Pulley. J. A. McGarry 649,743 

Pulverizing and separating machine, C. W. Day.. 649.817 

Pump, D. A. Quiggin 649,750 

Pump attachment, T. G. Good 649.441 

Pump rod attachment, R. P. Weed. 649,882 

Pump rod coupling, C. A. Fuller 619,831 

Pumping device, pneumatic, Brock & Phillips 649,803 

Punching metal strips, mechanism for, Saltzkorn 

& Nicolai 6451,762 

Puzzle, W. W. Briscoe 649.429 

Puzzle, R. Ro acher 649,481 

Pyrotechnic alarm, J. C. Moore 64!M!12 

Rack. See Cloak rack. Hat rack. 

Radiators, air valve for steam beating, H. C. 

Kennison 649.519 

Rail chair or support, G. F. Dewdney 649.439 

Rail tie, metallic, J. G. Williams 649.562 

Railway alarm signal, automatic, A. J. Rose 649,482 

Railway closed conduit electric. D. G. Stoughton. 649.586 

Railway tie plate, R. B. Charlton 640.429 

Ram. G. A. & T. V. Penrose 649.748 

Ratau cutting machine. Pomeroy & Larsson 649.676 

Ratan preparing machine, Pomeroy & Larsson... 649.678 
Refrigerating or freezing rooms, apparatus for 

cooling and drying, C. W. Vollmanu 649.558 

Regulator. See Draft regulator. 

Rein guide, J. Moore 649.872 

Relasting machine. W. T. Sheill 649,879 

Ring. See Curtain ring. 

Rock drill, Greene & Brady 649.(502 

Rock drill, E. Lawson 649,464 

Rock drill pistons, rotary attachment for, P. H.. 

Reardon 649.547 

Rock drill slides, adjusting device for, P. H. 

Reardon 649.54S 

Rotary engine. J. W. Flowers et al 649, Ml 

Rotary en»*ine. Steers & Abercrombie 649.772 

Sad iron vest. E. C. Phillips 649,674 

Safe, ,J. T. Hough KiSMrw 

Safe or vault. W. H. Hollar 649.093 

Sand blast apparatus. A. G. Warren H49.7&2 

Sash balance, W. Schuch 649.765. 649.T66 

Sash bolder, Davis & Pangburn 649,438 

Scraper, T. Burget t 649.432 

Screen. See Window screen. 

Screw cutting lathe feed device. J. Grime 649.417 

Seeding machine or drill, A. J. H. Reid 641), 479 

Settee and play table, combination. A. Schmack- 

ers 649,553 

Sewing and cutting machine, buttonhole, J. T. 

Hogan 649.870 

Sewing machine, book. O. Kleinschmidt 649.732 

Sewing machine shuttle. T. C. Robinson 649.759 

Sewing on buttons, machine for, A. A. Merritt.... 649.871 

Shade bracket, S. Gray 649,835 

Shade cord, O. Weinfurt 649,500 

Shoe form, E. Andrews 649,884 

Signal. See Railway alarm signal. 

Signal. J. H. McCartney 649,523 

Signaling apparatus, electric, F. K. Fassett 649.661 

Skeins of silk, etc., device for holding, S. Sweeney 649.495 

Slag ejector. R. T. Marshall 649,855 

Smoke consumer, furnace, J. H. Wiest 649.787 

Smoke preventing apparatus, R. H. Burns 649.5.H3 

Snap hook. R L Jordan 649,460 

Snow plow, W. R. Tabor 649,709 

Spiral flanges, machinery for forming, P. A. Lor- 

enz 649.700 

Spraying apparatus, J. Scott 649,680 

Squares, adjustable level and gage attachment 

for. H. Braun 649.626 

Stacker attachment for separators, pneumatic, J. 

Gardiner 649.575 

Stacker, pneumatic. W. N. Springer 649,492 

Stamp, hand. L. K. Scotford 649,585 

Stand. Pee Floral stand. Knockdown stand. 

Stand. Kraatz & Bossmeyer 649.461 

Staple, carpet. R. A. Breul 649.686 

Steam coupling, automatic. N. F. Niederlander... 649.472 

Steering gear, E. C. Akers 649,790 

Sterilizing cabinet. W. R. Goodwin 649.512 

Stone tmoM. tirriflcial. XV. S. L. & J. E. Jones 649.892 

Storage battery, electric, E. A. Sperry 649.491 

Stttve. gas heating. F. P. Gillespie 649.833 

Stove heater. T. B. Ferguson, Jr 649.540 

Stove water back. P. J. Beugnot 649.798 

Stovepipe box. H. D. Wade 649.650 

Stovepipe f listener, A. J. Miller 649.58*2 

Street cleaning machine. Layman & Purpart 649,609 

Stringed instruments, vibrating or playing device 

for. A. C. Dptmoring 649538 

Strip of material for making tapering articles. 

Pomeroy & I. arsson 649,677 

Strip of materinl for making tapering nrticles, J. 

Pomeroy 649,679 

Stropping machine. W. FT. Douglas 649.823 

Submerged beater, H. W. Diers 649,440 



GE' SMALL ^MOTORS 

Especially designed to drive single 
small machines and raachne tools, 
or small groups of machines. 

FOR DIRECT CURRENT CIRCUITS— I 15, 230, 500 volts. 

GENERAL ELECTRIC COMPANY, 

General Office: SCHENECTADY, N. Y. 
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emington 

Typewriters 

DO THE WORK 

WYCKOFF, SEAMANS & BENEDICT, 
327 Broadway, New York. 



If you want the best CHUCKS, buy Westoott's 

Little Giant Double Grip 

Drill Chucks, Little Giant 

Drill Chucks 

Improved, 

Oneida Drill 

Chucks, Cut- 
ting-oil 

Chucks,Scroln 

Combination 
Lathe Chucks, Glared 
Combination Lathe Chucks, Plain Universal Lathe 
Chucks, Independent Lathe Chuck;;. Made by 
Westcott Chuck Co., Oneida, N. Y., U. S. A. 
Ask for catalogue in English, French, Spanish or German. 
First pkjze at Coi.fmbian exposition, 1-93. 





Hold Your Scarf 

with the Improved Wash- 
burn e Patent Scan Fast- 
ener. Useful also for fasten- 
ing papers or any articles. 10 
cents each, by mail. Hose 
Supporters tha f do not bind 
the leg nor injure the fabric. 
By mail, 20 cents a pair. Illus- 
trated Catalogue of these and 
other novelties, free. 

AMERICAN RING CO. 
Box P. W aterbury. Conn. 






Astronomical 

AND 

Engineering 

Instruments 

MANUFACTURED BY 

W. &. D. BIOGEY. 

Bayonne City, N. J. 
K®*" Send for Catalogue. 
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Would You Become o 
I Plan of piark I 




would you possess the capacity that directs affairs? Would you de- 
velop the power that dominates men, the force that controls their m in ds? 
In all walks of life these faculties measure the difference between suc- 
cess and failure. They are to be traced to one mental characteristic — PERSONAL MAGNETISM. 
It is this well-nigh undefinable something that makes a man irresistible, that enables him to com- 
pass all difficulties, to surmount all obstacles It is this mental energy that causes him to surpass 
his fellow-men in the pursuit of fame, fortune, happiness. With the consciousness of the power of 
Personal Magnetism attained comes ability to make friends, inspire confidence, win affections. You 
can embrace opportunities, gain social position, achieve businesssuccess. You can become a great 
power for good in the community in which you live. " THE WONDERS OF PERSONAL MAG- 
NETISM AND HYPNOTISM" isthe titie of a scientific treatise which tells you precisely how to 
acquire this marvelous influence. Itisa comprehensive work by the eminent authority, Dr. LaMotte 
Sage, A.M.. Ph.D., LI, D., graphically written, profusely illustrated, admirably executed. It reveals 
wonderful secrets and contains startling surprises. It is free to you for the asking. This offer is ab- 
solute, genuine and without conditions. Send your name and address and receive the book by return 
mail without expenditure. It has brought success to thousands who have sent us such testimonials 
as these : 



Rev. R. O. Quinn, D.D., Ph.D., Winn. Mo., 
says: "Your treatise is a revelation. It is far 
in advance of anything of the kind that I have 
ever seen." 



MbS. R. C. YoUNG, No. 312 Indiana St., Law- 
rence, Kan., wr.tes: "Your instructions are 
worth more than all the previous reading of my 
life. The book is simply grand." 



"Write at once to 



NEW YORK INSTITUTE OF SCIENCE, Dept. M. R.I4, Rochester, N. Y. 
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INTY GAS ENGINE C< 

*R IF E.i.STA'HONARY' 



Magic Lanterns, slides, Films, and Moving 

Picture i>Iaclr"nes. Writeforour Bargain List No. T. 

WILLIAMS, BROWN & EARLE, Philadelphia, Pa. 



?Su USE GRINDSTONES? 

If so we can suppiy you. All sizes 
mounted and unmounted* always 
kept in stock. Rememoer, we make a 
sp eci alt yof selecting stones for all spe- 
cial purposes. %&~ Ask for catalogue 

The CLEVELAND STONE CO. 

2d Floor, Wilshire. Cleveland, 0. 





HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur's Use.— The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be m;ide by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American supplement. No. 118'i. Price 10 cents. 
For sale by Munn A Co.,3fii Broadway, New Vork City, 
or by any bookseller or newsdealer 




Tin: NEW icimvioi < oi Yin: 




The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing and self- ... 

starting gasoline engine on J*"- 
the market. Lightest engine 
for the power huilt. Practi- 
cally no vibration. Absolute- 
ly safe. Single, double and 
triple marine and stationary 
motors from ^ to 3» H. F. 

WOLVERINE 

MOTOR W0RKS> 
Grand Rapids, Mich. 




.Registers an accurate account of work done on print- 
ing presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up t« 1,000 000 and 
repeats automatically. Simple, accurate, durable. Spe- 
cial counters to order. I3?~ Sevdfor circular. 
C. J. ItOOT, BrUtol. Conn 



The Olds Gasoline Engine 

is a simple, well made and very 
economical power. It has no 
complications. 1 to 
50 h. p. stationary. 
Small sizes self con- 
tained. 1%, 8, and 15 
h. p Mounted en- 
gines, 2 to :;0 b.p. ma- 
rine. Send for com- 
plete catalogue. 

Olds Motor Works. 

Box 418, Detroit. Mich. Factor 




Lansing & Detroi^ 



FOOS 



GAS AND GASOLINE ENGINES 



3 ro 250 
Horse Power. 

Adapted for all power purposes. 

Largest exclusive Gas Engine Factory in America. PNtablished 1887 

Engines in stock for quick delivery in all principal cities. 

Send for Illustrated Catalogue No. 5. 

THE FOOS GAS ENGINE CO., Station A, Springfield, Ohio. 




THl MOST P 



(Continued on vans tSS 






'KORONA 



It Appeals to Both the Amateur and 
Skilled Photographer. Has Many Ad- 
vantages. t&~ Send for catalogue to 
GUNDLACH OPTICAL CO., Rochester, N. Y. 
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ELECTRICITY Iffi 

^^^ Students are taught by correspondence all 
B branches of Klcctnoitv at. home from text 
l^Bj books ]jre|Jiirt-ii by the best ]'raitieal experts, 
PVJI tinder the super vision of :tnle and experi- 
enced electrical engineers. Thomas A. 
Wtt Edison indorses our Institute. The elec- 
/JWlA tr"'»l field offers the ^n.-alcst ouportnni- 
V^^j^L , ' eR f° r iidvanveiuent to-day. Write for 
M'.M^wBk^. 0l,r interesting, fret- illustrated book. It 
bJUx^BVIA "'" ] Mllnt ""t the most profitable way to 
MkjBa] employ your spare niiffht, start *y<»u 
\ Bfl Bv on a Niiiressful career, Tuition payable 
< ^j |0!9r cash or in small monthly installiiieiiU". 
^^SB^^^ We teach also .Mtchanicjil Kiifineerinp, 
^ s ^^'^ Mechanical Drawing, tie 

The Electrical Knuiiiett- IiwtituU- iil'Cor- 

roKpondence Instruction. l>t|it. A. 240 

West £Sd Street. New \ »rl*. 












ILLUSTRATING 

TAUGHT BY MAIL. 

Newspaper Sketching, Washdrawing, 
Past Q l ana higher Illustration. Adapted 
toall. Persona] instruction and criticism 
same as in our resident school. Pre- 
pares quickly for profitable work. Mod- 
erate ra es. Write tor particulars. 

NATIONAL SCHOOL OF ILLUSTRATING, 
38Penn.St., Indianapolis, Ind. 



SCIENTIFIC STENOGRAPHIC 

Work, Lectures, etc , reported by an expert. Highest 
r "terences. GEO. U. COt'K. Stcnngriiplicr, 14 
South lirond Street, Philadelphia, Pa. 



ROSE POLYTECHNIC INSTITUTE 

A College of Engineering. Mecbanical, Electrical, Civil 
Engineering; Chemical Courses; Architecture. Exten- 
sive shops. Modernly equipped laboratories in all de- 
partments. Expanses low. 18tb year. Eor catalogue 
address, C. L. MEES. President, Terre Haute, Ind. 



THE whole history of the 
world is written and pic- 
tured week by week in Collier's 
Weekly. So well written and 
so well pictured that it is now 
the leading illustrated record of 
current events and has the larg- 
est circulation of any periodical 
in the world that sells for three 
dollars or more per year. 



On sale at all newsstands. Price 10 cents per 
copy. Sample copy free. Address COLLIER'S 
WEEKLY, 525 West.l3th Street, New York City. 



PUTONWHILEYOU WAIT 



BYANYBICYCLE OUTFITTER ORV 
REPAIRER/fiN PRICE %W*M 



UNIVERSAL 

ICOASTERBRAKEC'i 



MA , MY hub: 



Send &4°=° Your Rear^. 
Sprocket and/Lock Nut,an D We Will 

Return Coaster BrakeTo Fit Your Wheel 
catalogue free. ( 



KROMSKOP 

Color Photography 

Nature's Reflex! "It seems almost a miracle!'" 
" To the already long list of marvelous devices which 
will come into common every-riay use must be added 
this last and most pleasinggiit of science." 

Kromskop's K Tomograms and Kromskoo's 

Cii Hieiiis, now ready<- $W~ Send stamp for booklet. 

IVES KROMSKOP COMPANY, Incorporated, 

l.'ivM Chestnut Street, Philadelphia. 

RIDER AGENTS WANTED 

ne in each town to ride and exhibit 

sample 11*<>0 bicycle. 

1900 Models, best makes, 81 1 to $20 
'99 & '98 Models, high grade $8 to $13 
SOO Second-hand Wheels 
all makes and models, good as new, 
S»3 to $19. Great Factory Clearing 
Sule at; half factory cost. We ship 
anywhere on approval and trial with* 
out a cent in advance 

EARN A BICYCLE* sUhut 

ing Catalogues for us Many earned 
a wheel last year. Our 1900 propo- 
sition is even more liberal 

Write at once for our Harg-ain List 
and special offer. Address Dept (jg £,, 

MEAD G YGLEGO., Chicago. 




A Way to Solve a 
Vexing Problem. 

Tbat ever difficult question, " Wbere to go for a vaca- 
tion?" again confronts us, and a most perplexing prob- 
lem it is. Xor'.bern New England, without a doubt, 
oifers a greatei variety of vacation places, including 
lake, mountain and seashore resorts, tban any otber 
section of the country. 

Tbe hotels or this region have no equal. The meth- 
ods for amusement and recreation include everything 
that is desired, and the easiness by winch the tourist 
can reach bis abiding place is a feature which alone 
speaks for itself. 

A perusal of tbe "New Summer Resort and Tour 
Book " just issued by the Boston <fc Maine Railroad will 
help amazingly in selecting your summer outing place. 
The book bas a list of a thousand summer hotels and 
boarding houses, together witb map*, routes, rates and 
stage connections, and is sent to any address, free, upon 
application to the tieneral Passenger Department of 
the Boston & Maine Railroad, Boston. Be sure you get 
U before you talk vacation. 



Surfacing materials, Rhoades & Morris 

Surgical instrument, Stoblmann 8c Pfarre 

Surgical splint, L. A. Deutber 

Suspenders, A. Naeher 

Switch. See Electric switch. 

Swivel hook, W. Grozinger 

Synchronizing device, safety, J. Pearson 

Table. See Extension table. Ironing table. 

Table, J. E. JjOng '. 

Table and dumb waiter, combined, Y. P. Lee 

Teetb, manufacture of artificial, h\ A. Wienand.. 

Telegraph, printing, J. Stockert 

Telephone exchange system, \V. J>. (Jharky 

Telephone (nil apparaius. automatic, Ericsson & 
Ititter 

Tenpin, VV. H. Niemeyer 

Tbill coupling, U. H. Kernald 

Thill couplings, combined antiratller and nut 
lock for, C. H. Chittuiu 

Tbimble thread cutting attachment. K. \V. Duke. 

Tie. See Rail tie. 

Time indicating device, S. I*. Thrasher (Wl'.ftSS. 

Tin*, F. b\ Kairchild 

Tire, vehicle. C. K. Duryea fi4«..71!t. 

Tire, vehicle wheel. J. M. Sweet 

Tobacco moistening apparatus, A. V. .Mysore 

Tobacco receptacle. A. Bollard 

Tongue bar adjusting mechanism. .1. H. Moyer... 

Tooth crowns, manufacture of, A. K. Adams 

Top, spinning. W. E. 1'atcbin 

Track for bicycles, etc., continuous. Evans &, 
Hooper -•• 

Traction engine, F. VV. Boon 

Trap. See Flytrap, Insect trap. 

Tree or staff bolder. .1. Weiuert 

Trimmer. See Hoof trimmer. 

Trolley, Morey & Wat kins 

Trough. See watering trough. 

Truck hauling device, F. H. Weeks 

Truss, umbilical. I). S. Plum 

Tube cleaner, T. J. Hart 

Tubes or pipes, manufacturing, A. L. Murphy 

Turbine motor, M. O'Conuell 

Type writer attachment. F. P. Goriu.,... 

Type writing machine. H. E. Payne 

Type writ ing machine attachment. F. P. Gorin .. . 

Type writing machine cleaning attachment. I.. 
Myers 

Valve and overflow, waste. W. Scott. 

Value, tioat actuated. \V. B. Ford 

Valve mechanism, P. Paulsen 

Valve, reciprodatiug, VV. hummer 

Valve. steam actuated, F. 41. .Met calf 

Vehicle body hanger, L. Burg 

Vehicle running gear. T. Byrd 

Vehicle top support. S. M. Buchanan 

Velocipede. E. G. Ijatta 

Vending appliance, prepayment. S. J. Glass 

Vending machine. J)reisbach &, Fudge 

Vending machine, ,J. E. Martin 

Vesicant. H. Helbing 

V eterinary forceps, I. P. Pickering 

Voting machine, Geoff rion & Belanger 

Wagon seat, J. T. Webber 

Washer. See Axle collar washer. 

Watering trough, stock. D. B. Cooper 

Weeder and cultivator. F. G. Averill 

Weighing machine, liquid. C. Hobnsbehn 

Wheel. See Cable sprocket wheel. .Elastic 
wheel. 

Wheel mud guard, O. Druschky 

Wheels, dirt and sand excluding washer for ve- 
hicle, A. PI. Moore 

Whips, etc, making, .1. Pomeroy 

Whistle, A. P. Hatch.. 

Wind wheel regulator. O. Wheeler 

Windmill coupling. M. N. Crary 

Window screen, adjustable. J. C. Howe 

Wire coupling, VV. Gerard 

Wire drawing machine. M. von Watzescb 

Wire stretcher, T. T. Watson 

Wool fat, treating, J. Hopkmson 

Wrench, C. Prickett 

Writing pad. C. E. Weyand 

Yoke, animal, G. hang 



649,753 

649.493 
649.718 
f>49,4;0 

849,515 
(i49,52ti 

t!49,t!(>t! 
fU!),o20 
•49.024 
t>49.89H 
(149.868 

049.632 
('411.745 
H49,732 

649.597 
649.8-.25 

649,590 
ti 19.721 

.149,720 
641 1.775 

n tit. cot; 

Mil. SIX) 
64!>,S5H 
649.424 

(K 9,673 

649,828 
64U,594 

649.785 

649.468 

(14 9,784 
1 149,0 16 
649.839 
649.857 
649,859 
619.514 
049:747 
W 9,51s 

611)669 

649.(181 
649.CH 
049.475 
■ i> 1 
649,7;. li 
049.. c 66 
049.807 
649.530 
(.49,58(1 
049.511 
619.059 
649.737 
649.092 
049.015 
648.443 
649,499 

649,436 

649.685 
(49.577 



649,824 

649.741 

619.670 
019.5^6 
t'19.71-2 
(i4*.).890 
649.025 
649.542 
(J46.783 

649.454 

649,010 
646.711 
649,849 



FSTERBROOK'S 



uSTEEL PENS 



^m^^ ,,„ 17 - <■ ^ c- ? i a r, ±- Pens of any style— fine as a needle 

■MT ISO Varieties. I<or Sale by all Stationers. or broad as an artist > s brush 

Works. Camden, N.J. THE ESTERBR00K STEEL PEN CO. 26 John St.. New York. 



DESIGNS. 



Axle for motor vehicles, driving. Morgan & Heas- 

let 32.6S1 

Axle frame for motor vehicles, Morgan & Heaslet 32.662 

Badge. J. K. Davison 32,648 

Brush bridle and broom bead, L. Scott % 32,670 

Churn dasher aerating agitator, J. H. Miller.'. 32,671 

Curtain pole ring, J. Kroder 32,654 

Display figure. C. T. Bradshaw 32.674 

Klectrode plate, VV. J. Still 32,604 

Eyeglasses or spectacles, blank for nose pieces 

for. I. Kox S2.fi.il 

Fishing rod tip, A. Ij. Cleaver 32.653 

Furnace body, A. A. Cushnian 32,607 

Grater, bread. E. K. Weiser 32.672 

Harp body. C. E. Brown 32.052 

Hook, snap, M. Campbell 3J.055 

Massage instrument, D. B.Stevens 32.665 

Napkin holder, H. M. Clark ite.boQ 

Nut, top prop. H. Higgin.. .- 32.659 

Pin, scarf. McCutcuen & MOssop 32.649 

Prism plate, E. J. Dobbins 32.073 

Radiator section. G. G. Wolfe 32.000 

Range or stove. C. Bogenschutz. 32.608 

Rock crusher pitman, E. V.. Bacon 32.H5S 

Sewing machine frame or head, VV. J. Stewart 32.009 

Trap body, W. Bunting, Jr 32.657 

Trolley wheel, J. W. Burbridge 32.663 

Wagon bed standard. W. Bruce 32,600 

Wrencb handle, L. Coes 32,656 



TRADE MARKS. 



utter. L. E. Bruun 

holera mixtures. H. C. Wilson 

ollars and cuff's, CluetX, Peabody & Company 

lairy products, certain named, Anglo-Swiss Con- 
densed Milk Company 

Flour, wheat. Geo. P. Plant Milling Company 

Horse and mule shoes, Tredegar Company 

Medicines, certain named proprietary, T. Smith... 

Oils, certain refined. Wesson Process Company 

Painters* supplies, certain named, Hibbard, Spen- 
cer. Bartlett & Company .- 

Remedy for certain named diseases, H. F. Me- 
riting 

Remedy for rheumatism and kidney diseases, S. 
Kaufman 

Seal, outer garment made of imitation, Kobn & 
Baer 

Tobacco in twist form, chewing and smoking, W. 
W . Ford 

Toilet cream. A. W. Traverse 

Tonics, stimulants, antiseptics, and germicides, 
United Pbarmacal Company 

Vaccine virus for live stock, Pasteur Vaccine 
(United States and Canada) Company 

Vermifuge. M. Fraga 

Washing fluid, T. H. Tabor 



34.657 
34,050 
34,645 



34.658 
34.656 
34,061 
;i4.647 
S4.659 



34.660 
34.648 
34.649 
34,644 
34,665 



14.653 
34.646 



34,652 
34.(131 
34,654 



LABELS. 

' Cremola Wheat Food," for wheat food. North- 
western Cereal Company 

' Kadex," for photographic paper, Platinum 
Photographic Paper Company 

' Maine Creamery Co.'s Pasteurized Maine Cream," 
for manufactured cream, G. VV. Smith 

' Pasteurized Connecticut Cream," for manufac- 
tured cream, G. VV. Smith 

' Peacock's Dandruff Cure," for a dandruff cure, G. 
Peacock 

1 Peerless Gold Seal Whiskey," for whisky, R. 
Steel 

■ Vin Kestoral," for a tonic, Aguew Pharmaceuti- 
cal Company 

' Waldorf Rolled Oats," for rolled oats, North- 
western Cereal Company 

Woodmont Whiskey," for rye whisky, A. J. 
hobse 



7,533 
7.531 
7,534 
7,535 
7,5.39 
7,5-37 
7,538 
7,532 
7,536 



PRINTS. 

" Composite Head of Hats," for bats and caps. B. B. 

Downard 224 

" Sparkling Wine," for a beverage, E. Aberli 225 



A priii red copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1S6S. will oe furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn &, Co.. otil 
Broadway. New Tort. Special rates will be given where 
a large number of copies are desired at one time. 

Criiimlinn patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $45 each. 
If complicated the cost will be a little more. For full 
instructions address Mann & Co., 361 Broadway, New 
York. Other foreign patents mar also be obtained. 



Typewriters 

If you contemplate renting or purchasing any style 
Typewriter, cash or on installments, we can save 
you money. 

Hawthorne & Sheble Mfg. Co., 
297 Broadway, New York. 604 Chestnut St.. Phila. 



The Fox Automatic 

FILING BAND. 

(Patent Allowed.) 

For filing letters, vouchers, etc., 
and tbe tying of packages. ;-u- 
peri-H' to, and much cheaper 
than rubber bands. 18 in. 1 gross, $1-75, 1 doz. 2Cc. (post 
paid), other sizes. Sam-pie .tree to any business house or 
prnfrsnitmal man. Ihvixg P. Fox, 72 India St., Boston. 




50 YEARS* 

EXPERIENCE 




Trade Marks 

Designs 
Copyrights Ac 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. I-argest cir- 
culation of any scientific journal. Terms, $3 a 
year ; four months, $1. Sold by all newsdealers. 

&Co. 36iBroad * a 'NewYork 

Branch Oflice. fi25 F St.. Washington, D. C. 



WANTED- 

A limited number of American boys between the agew 
of 17 and 1« years, as apprentices to learn the machinist's 
trade in a large shop doing a great variety of light and 
heavy machine work. Applicants must have a common 
school education and he willing to serve three years. 
Those having a natural taste for mechanical work pre- 
ferred. Apply by letter and state age. to P. 4). Box 
3023, Bridgeport, Conn. 



CUCDV ROY Wants a Model Yacbt Hull. Circu- 
tftlll lar free. Craiw Bros., Mfrs., West field, Mass. 



ICE 



,IACHI\ES, ('oi'Mnn Eiigillf'!.. ld-ewcrs* 
mill HntllerV Machinery. THE VILl'KR 

MFG. CO., tm Clinton Street. Milwaukee, Wis. 



TURBINES 



B" Scni! for Circular "31." 

JAS. LEFFEL & QO. 

SprhiKiiclil, Ohio, I . S. A. 



JWCBSCg^eESPM 



TYPE WHEELS. MODELS ^EXPERIMENTAL WORK.SMALLKWCHINEKY 
NOVELTIES & ETC. HEW 7 B £ STENCIL WDHKS 100 NASSAU ST N.T. 



SAW HAMMERING 

instructions. Prepaid on trial. ONLY to filers of ex- 
perience and mill owners. MINER, Jjumbeilon, Miss. 



INVENTIONS PERFECTED. 

Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 31st St.. NewYork. 



$75 



Month and Expenses; no experience 
needed; position permanent; self -seller, 
Pease Mfg. Co., Stat'n 10,Oincinnati, O. 



lUinnFIQ & experimental work. 

IflUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg., Franklin Square, New York. 



D'AMOUR &LITTLEDALE MACHINE CO. 

130 WORTH ST.. NEW YORK. 



Make Models of Any Machine to Order. 



D. L.HOLDEN 
c 1336 Beach St. Philadelphia Pa. 

Regea'S ICE MACHINES 

SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT. 2. 1 899. ■ 



Ninety per f a r)C 'Wd /VI C dCll V\ output will be dredged 
centofthe L//\KLi IMU/Vlt \J\Jl^lJ out and saved by 

KROGH'S CENTRIFUGAL SAND PUMPS 

and Brake's Amalgamators. The only machines that have stood the most exacting tests of practical miners- 

KR0GH MANUFACTURING CO. ^ t t°eiL s e S e a v „ e d ns S n ui fd t er 8 San Franclsco 

In daily operation at the works. Builders of modern MINING, DRAINING and IKItlGATION 
I.IACIIINEK Y of highest efficiency. %W° Send for Descriptive Catalogue. 




Prices $ 1 60 and up. Send tor Catalogue, 



Stock Sizes 14 1 o 82 foot. 
Safe, Reliable and fully guaranteed. 
PIERCE ENGINE CO., 17 N. 17th Street. Racine. Wis 




Who desire to better their condition by 
changing location, would do well to corre- 
spond with 

E. E. NAYL0R, Sec. Board of Trade, Delaware, 0. 



MAKE ICE CREAM IN 30 SECONDS 

Besl, purest, cheapest. IS'o one cares ti» 
struggle with old time freezers after seeing 
the Polar Star Freezer making ice ( 
cream. Saves ice and salt, easily ci 
and operated, always in order. 

(!5gr Live Agents Wanted. 



laned 



Polar Htar Miff. < «.. «81 Levant St., Philudelph 




V0LNEY W. MASUN &. CO., 

Friction Pulleys, Clutches & Elevators 

PROVIDENCE, R. I. 



Keep Your Horse Healthy 

See that his stable is fitted with 
LOG N r S PATENT STALL DRAIN 
which carries off all filth and had odors. 
Saves its co3t in one year. Prolongs 
the animal's life and adds to its useful- 
ness i£>~ Booklet Frte. 
I.oj£iin Sanitary Horse Stall Coiummy, 
HiiJiJ ltrmtilwity, >e\v York. 




,T & C.E.ARSI 



CATALOGUtS rRr_r_. 

UNION MODEL WORKS 

193 CLARK CHICAGO. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Konigslow & Bro., 181 Seneca St.,Cleveland,0. 



W ANTED.— Good all-m und mechanics, familiar w tb 
tool making, lathes and milling machines. Must be cap- 
af- 

N. 



tool maaing, lames ana mining macmnes. Must oe cap- 
able of doing fine work. Address, stating age and ex- 
perience, Machine Tools, care Scientific American, 
few York, N. V. 



IJMIiri 



WATER MOTORS 

BACKUS WATER MOTOR CO. NEWARK N.J. u. 5 A 



Experimental & Model Work 

Cir. & advice free.. Wm. Gardam & Son.45-51 Rose St.,N.Y. 

GRIN DING MILLS ncpardus Patent ITnU 

versa] Eccentric Mill. Address J. S. & Ci. F. SIMP- 
SON, -ZH Itmlncy Street, liioiiUlyn, N. Y. 



LIGHT MANUFACTURING l^Mr^B^'AiVc 

K-SHEETMLTALSTAMPING- P UNCHEo CX Ul tO. 

Automobiles *NopART5ron same. 

SPeCJAL MACHINERY. Inquiries solicited. 
Otto Konigslow- 45 michiganst.cllviland.o. 



THE "MINISTER" 

is the latest invention, which is already registered in all the principal countries of the 
world to be patented and which, considering its immense importance, will soon be in 
gent ral use throughout the world. This invention is in fact a complete office, composed 
of an armchair and a writing-table in a small hand-bag ; (the office is even provided 
with acetylene gas light) and is therefore of very great importance for the army, 
navy, travellers, tourists, etc. 

The apparatus is now shown at the Universal Exhibition in Paris, where it is the 
object of the greatest admiration. 

Manufacturers or other gentlemen who would like to acquire the patent or the per. 
mission to manufacture the said invention are requested to apply to the Central Office 
of M. le Chevalier Eugene de Freystadtler, fluseumutcza 3, Budapest (Hungary). 



\ ICbAL*«0RE5EPARAT0R5,REV0LVING*NoSHAKING 5CKLNS 

Wk JIGS&STAMP BATTERltSffi"-;- MILLINGaMINING MACHINERYoW^. 

^Harrington & King Perforating Gmm& 
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INSPECTIONS 



AND 

INSURANCE 
AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PROPERTY 

AND 

LOSS-OF LIFE 

AND 

INJURY" 

TO- PERSONS 
CAUSEDBY 



STlMBOlHR-EXPLOSIOriS 



j/\- Allen -President "V'B-Frsnkldi- Vice President 

_ J-B-PlERCE'SECfttTARY F-B-AlJLEN, • 25V1CEPRES1DEOT 

I ILRBrainerd. treas. LFMiddlebrookAsStSecy 



ON THM WINGS 
OF THM WIND 

You can't imagine 
—unless you have 
tried it liow plea- 
sant is the sensa- 
tion of riding in a 

WINTON 
MOTOR 
CARRIAGE 

and propelling it 
yourtelf , absolute- 
« - a* 11 «i «i x' * . ly independent of 

Price $1*200. No AsrentM. / oa <>hinan or ser- 
vants. You can make it eofastor slew, just as you wish, 
and start or stop when y< at please. It is easy of control 
and is operated on the hydro-carbon system. It costs 
about half a cent a mile to run it Catalogue sent free. 

THE WINTON MOTOR CARRIAGE CO.. Cleveland. Ohio. 
Eastern Department, 120 Broadway, New York City. 




Ig^lB^f ON GUN5 T0OIS atVCLES PPHftMWK 

1B» s Tmannocitin wtY *NuD 

.*fl;flm i iH<Ti:iif l ' l iinvt!w 



Eastman Kodak Co.'s 

BROWNIE. 
CAM ERAS 




.00: 



Make pictures 2^ x 2K 
inches. Load in Daylight 
with our six exposure film 
cartridges and are so 
simple they can be easily 

OPERATED BY 
ANY SCHOOL 
BOY OK GIRL. 

Fitted with fine Meniscus 
lenses and our improved 
rotary shutters for snap shots or time exposures. 
Strongly made, covered with imitation leather, have 
nickeled fittings and produce the best results. 

Brownie Camera, for '2 l { x 9M plrtiircs, • - • $1.00 

Trnn-spjirciit-Kiliii 1 .1 rt ri<li;e, f. exposures, 2J£ x 2%, • .15 

ltrowDic Developing :nnl I'rliiliiiig Outfit, * • .75 

THE BROWNIE, CAMERA CLUB. 

Every boy and girl under sixteen years of age 
should join the Brownie Camera Club. Fifty 
Kodaks, valued at over $500.00, will be given to 
members of the club as prizes for the best pictures 
made with the Brownie Camerasand every member 
of the club will be given a copy of our Photographic 
Art Brochure. No initiation fees or dues if you own 
a Brownie. Ask your dealer or write us for a 
Brownie Camera 
Club Constitution. 



Send a dollar to your local 
Kodak dealer for a Broiunie 
Camera. Jf there is no Kodak 
dealer in your toivn, send us 
a dollar and -we "will ship the 
camera promptly. 



EASTMAN 

KODAK CO. 
Rochester, N. Y. 



WITH THIS BRAKE 
YOU WON'T BREAK 

You will be free from fear when 
riding your wheel down hill if 
you are using the "C. C." or 

CANFIELD 

COASTER BRAKE 

Small, convenient, reliable and 
always satisfactory. Its parts 
are few and interchangeable. It 
will fit any wheel. All riders 
now recognize its superior mer- 
its. Weighs only 9 ounces. Ask 
your deafer for it or send to us 

for free descriptive booklet. Price. C. C. Brake, $4.00; 

with Hub, $5.00; with Hear Wheel, $6.00. 

CANFIELD BRAKE CO., P. 0. Box 867, Corning, N. Y. 

Acetylene Burners. 

Samples, M to 1 foot, 25c. each. 
A new burnerforSTEUEOPTICONS. 

Highest (.'. f. possible. 
State Line Talc Co., Chattanooga, Tenn. 





CYCLEI 



BRAKE 



with this wumvb 

YOU RIDE 5 -MILE. S 
BUT PEDAL ONLY 3 5. 



OVER 25,000 IN USE. 



EASILY PUT ON. 
AND RELIABLE. 



HAS PROVED PERFECT 
FULLY GUARANTEED. 



Coasting becomes so safe and easy you do it 
every chance you net. Your feet on the pedals 
gives perfect control of the wheel. Ladies' skirts 
keep down when coasting. You can adjust it to 
any make of cycle. 

Our Acetylene Bicycle Lamp is superior in 
construction to any made. 

illustrated pamphlet giving detailed information 

regarding Brake, and Lamp, sent on application. 

ECLIPSE BICYCLE CO. 

Box X, EL/IIRA, N. Y. 



WALTHAM WATCHES 

The best and most reliable time 
keepers made in this country or in 
any other. 

" The perfected American watch", and illustrated book of 
interesting information about tvatches, ivill be sent upon 
request. American Waltham Watch Company, Wal- 
tham, Mass. 



u.s 



THE ONLY STORAGE BATTERY 

THAT 19 

KEPT IN STOCK 

BT 

ELECTRICAL SUPPLY HOUSES. 

Circular by mail. 

UNITED STATES BATTERY CO., 253 Broadway, New York. 

Branch} 9 Cornliill, Boston. 




2% Volts, 




BEN J. 



"MEN ARE FOUR. He who knows not, and knows not he knows not he is a fool ; shun 
birn. He who knows nut, and knows he knows not— he is simple ; teach Mm. He who knows, 
and knows not he knows— he is asleep ; wake him. He who knows, and knows he knows— he 
is wise; follow him."— Arab Proverb. 

We know and we know we know how to build Feed Water Heaters. 

Our Improved Berryman is a " Little Giant," vastly superiorto any other I eed Water Heater 

both as to results and durability: 18 years as sellers and manufacturers is the i ric- we paid 

for our experience. Try us and you will know, not what you now not know, but wnat you 

_ will then know. Mention Scientific Amlkican. 

F. KELLEY & SON, 91 LIBERTY STItEET, NEW YORK, IT. *. A. 




Columbia, 
Hartford, 
Stormer and 
Pennant 
Chain Wheels 

summarize all that is known 
of the building of bicycles of 
the chain type, each containing 
the highest possible value for its 
price. New Models, $50, $35, $25 

The Columbia 
Coaster Brake 

is always reliable and trust- 
worthy, holding the machine 
in complete control and having 
none of the defects of other 
devices of the kind. Price $5.00 
when attached to 1900 models. 

Columbia Bicycles, 

HOME OFFICE, HARTFORD, CT. 



I ATHFS Foot Power, High Grade 

LH I IILV W. P. Davis Mach. Co., Rochester, N.Y 



ASBE 
FIRE- FELT 

PURE ASBESTOS. 
REPLETE WITH AIR CELLS 
STRONG. LIGHT. FLEXI 



STOS 

COVERINGS! 

ABSOLUTELY FIRE PROOF. | 

PERFECT NON CONDUCTORS I 
BLE EASILY APPLIED.f 



I MADE IN SECTIONS 
| FIT STANDARD PIPE 

H.W. JOHINl 

"•NEW YORK-CHICAGO PH 



THREE FEET LONG. 
is INCH TO 16 INCHES. 

S M'F'G COi 



us OF 

LIQUID PAINTS & STAINS. 
ELECTRICAL MATERIALS. 



Automobile Patents 
exploitation Company. 

UNDERTAKES :-The manufacture of Automobiles 
and Motor-Cycles. The examination of Automo- 
bile patents. To enlifrt capital for the development 
of inventions. 

FURNISHED:— Specialists to makethoroueh exami- 
nations of patents. Experts to test motors and 
automobiles. Opportunities toinventors to present 
properly their propositions to concerns willing to 
consider rmdto undertake the same. 

PURCHASES:— All meritorious patents, licenses and 
inventions relating to motor-cycles, motors, gears, 
automobiles and their parts. 

Automobile Patents Exploitation Company, 

F. B. Hyde, Secretary. 

27 William Street, New York, N. Y. 



Ladies' Watches 



All styles and sizes are shown in 

our Blue Book— Copy Free. 
New England Watch Company, 

37 Maiden Lane, New York. 
149 State Street, Chicago. 



BLUE BOOK 



CHARTER Gasoline Engine 

ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 

Statiounries, Portables, 
Engines ami Pumps. 

tW State your Power Needs. 

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 




ii 



| TRADE MARK 

ECAMOI 



99 



ALUMINUM PAINT. 

Latest application of Aluminum. Looks like Frosted 
Silver. washable. Untamishable. Wa>er, Oil and 
Weatherproof. Durable. Easily Applied. Bicycles, 
Yachts, Radiators, Pipes, Metal Work, Machinery, Dy- 
namos, Motors. Apparatus, Arc Lamps, Sockets, Brack- 
ets. Cars, Stations, General Decoration, etc. Sample 
bottle, by mail, for 25 cents. 

THE AMERICAN PEGAMOID CO.. 339 B'way, New York. 




BRISTOL'S 
RECORDING INSTRUMENTS. 

Pressure Gauges, Vacuum Gauges. Volt- 
meters, Amperemeters, Wattmeters, and 
'J hermometers, make continuous records 
Day and Night. Will pay for themselves. 
Every instrument fully guaranteed and 
sent on 30 days' trial. ZW Sendfor Circu- 
lars and Specimen Chart. 
The Brisio] Company, Waterbury, Conn. 



MATCH FACTORY.— DESCRIPTION 

of an English factory. Scientific American Sup- 
plement 1113. Price lOcents. For sale by Munn & 
Co. and all newsdealers. 



Money. 



Ail varieties ai lowest prices. Best Kailroatl 
Track and Wagon or Stock Scales ma<h\ 
Also ION useful articles, including Sates 
Sewing Machines, Bicycles, Tools, etc. Savt 1 
Lists Free. Chicago Scale Co., Chicago. 111. 



IFSSOP S STEELT^ 

U 1 - FOR TOOLS! SAWS ETC. 

W" JESSOP 4-SONS L'S 91 JOHN ST. NEW YORK- 



} <^f^f^<^r!|»f^f^<^^r^f^f^^<^<^f^<^<^^ ( 
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TEN-YEAR TEST. 



4 



i» 



i» 
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The following letter from one of the largest cement manufacturers in the -,j 
world proves positively the marked superiority of THE GRIFFIN 
for pulverizing either rock or cement clinker. 



AMERICAN 



The Egypt Portland Cement Works. 

Tlte Pennsylvania Portland Cement Works. 



CEMENT COMPANY, 

OWNERS OF 

The Giant Portland Cement Works. 

The Jordan, N. Y., Portland Cement Works. 



The Columbian Portland Cement Works. 



Messrs. Bravi.EY Pulverizer Co. Egypt. Penn., August 25, 1899. 

Gentlemen: Replying to your inquiry as to what we think of THE ORIFFIN MILL, we will say that the first Griffin 
Mill used in grinding: Portland cement was erected in our Egypt works ten years ago, where it is still in operation. Siuce 
then, as from time to time we have built new works, we have equipped them all with Griffin Mills. We have now in opera- 
tion at our several works, thirty-seven mills. 

We know all about the grinding machinery used in the various cement works in this country, but think the Griffin 
Mill superior to any other for grinding Portland cement and the raw material from which it is made. What we think of the 
Griffin Mill is shown by the fact that within the last week we have given you an additional order for more mills. 

Yours very truly, AMERICAN CEMENT CO.. 

John W. Eckert, President. 



The demonstrated success of the GRIFFIN MILL for oulverizing all refrac- 
tory substances allows us to sell tbem on their established record. Write us 
for names of manufacturers who are daily using them with perfect satisfaction. 



THE BRADLEY PULVERIZER CO., 



Boston, Mass. 



MILL t 

•» 

4 
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